




,An Jh-lnoAuAl-iifn 

N ci7»ii'^ fc 





'Ihrarlan 

****l>^a Joykfiih,,;. |>„},JjQ 

Oovi. ofVcstBcnaa) 




ISSO.] 


vow KF.S. 


u 


Ualochi. 
sh^ zh 

gh 


Porsian. 

z nu'difil > 

final \ 

h medial 1 

final J 

initial occasionally omitted 

It will l)e noticed that the aspirates of the surd row (kh, chh, th) 
are very common, replacing the corresponding unaspiratod Persian conso- 
nants, while those oF the sonant row (gh, jh, dh, bh) seem to be entirely 
eonfnicd to words of Indian and Tlralmi origin. 

The letters kh^ fjh, ///, dh, and f arc usually medials or finals, re- 
presenting the Persian letters, shown in the above table. Th and dh are 
never initliils, and kh, gh and f, Avhen they occur in borrowed words of 
modern intrilRuotion as initials, arc usually pronounced kh, g and ph. 

An^initial h is occasioiiiill}'^ lost altogether ; e. g., 

P. aste» P. ha stand 

B. am P. ham 


II. VOWELS. 


The vowel sounds in Balochi generally agree with those of A7iurasanl 
Persian. They may bo arranged as follews : — 

Long a, 1 , \i 

Short a, i, u 

Diplithongs e, ai, o, au 

The most noticeable point of diiTerence from Persian is the frequent 
substitution of the palatal series i, i, o for the labial series*u, u, o j e.g., 


B. siM 

P. Slid 

B. dir 

P. dur 

B. seshiii 

P. sozan 

B. gaiidim 

P. gandum 

B, hitho, 

P. buda 

B. hikh 

P. kh<xV 

B. wasi 

P, Musu 

B. sirmuy/i 

P. surma 


similar change sometimes affects borrowed Arabic words ; e. g., 
B. malim A. malum 

B. hir A. hur 

I V 

a few cases the change is reversed ; c. g., >;* 

13. osht-a^^ P. 

B. s4£ P. 

Other variationi from the Persian vowg are rare. 
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THE NOUN. 


I — Tekminations. 

1. Balochi nouns in their formation correspond closely with Persian. 
Tlie original terminal vowels liave been lost, and the majority of nouns 
now terminate in consonants. There is no distinction of gender, 

2. Yowel-endings. 

a. The majority of nouns ending in 6, are borrowed from Sindhi or 
Arabic. In the former case a sometimes represents Sindhi o, therein 
corresponding more nearly with Panjabi ; e. g., 

Ar. hayd, duti. 

Si. bha, jherji, thora, trama, vela. 

Tlie words wazha, za, chaw^a, ])asna and bega are not borrowed. Of 
these wazha (P. khwajah) and bega in inllcctcd forms drop the a, and take 
the termination ah as a base of in flection ; e. g., 

^ wazha, pi. wazhahan, lords 
bega : abl. begaha, in the evening. 

Th^ borrowed ‘ noun vela time, is similarly treated. Other nouns 
ending in a take no inlloetions. Some Sindhi nouns as jheva, thora have an 
alternative form in o which can be inllcctcd. 

i. This is a common termination being commonly used as in Persian 
to form abstracts as duzi, * theft’ from duz * tljicf,’ saki strength from sak 
‘ strong’ &c., also as the termination of other al)stract nouns not directly 
formed from Balochi bases as shadhi ‘rejoicing,’ ziyani ‘injury.’ It occurs 
also in other nouns as godi ‘lady,’ druhani ‘.pistol,’ mavarki ‘assembly,’ 
pahli ‘rib’ (P. jiahlu). A as a termination of borrowed words i is also 
found as in chaii ‘ spy,’ mehi ‘ buffalo,’ phalli ‘ section of a tribe.* 

O is of frequent occurrence both in pure Balochi and in borrowed 
words ; e. g., 


Balochi 


di//do. 

mist • 

sh'dthlo, 

dove 

bathlo, 

mortar 

nMio, 

uncle - 

goMo, 

span 

mo^/io 

spider 

go 

racift, prize 

jo 

watercourse 

gwando 

alligator 

duf^’go 

eagle 

iO 

cave 

phalo 

direction 


(P. dud). 
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' snrgo 

speech 


Icro 

camel 

Borrowed 

daddo, 

pony Si. dradro 


paraddo, 

echo Si. paraiido 


gboro. 

a band of horse 


sbaddo 

a turban 


Ickho 

reckoning. 


This 0 nearly corresponds in sound to the elose English o, and never 
Las the open Itiilian sound. Most words ending in o change it to av when 
followed by a vowel, whether this vowel commences a following word or 
an inllectional suflix. The o of the first eight words in * above list 
(di^/do to jo inclusive) does not undergo this change. Go and jo aro 
radical words* and the others end in the syllables lo and kho which jJro- 
<^ably had originally a distinct force of their own ; e. g., 
iitikho ) „ , , f n a Moan 

,10 ) * ( JOil» 

but plmlc ) ■ a , 1 S 

jaddo ) vy. y pTldava. 

, pihav ^leopard’ maybe classed with words ending in o, though I have 
never heard the termination pronounce# otherwise than av. This v is a 
purely labial sound, not the English v. 

If. XI as a termination does not seem to occur in pure Ilalochi words. 
It is found in a few words <?f Sindhi origin and undergoes no change in 
inflections 3 e. g., 

linu, an egg 

tilu, a boll 

varu, a beam 

Hmxia, lemon (Arabic). 

E has not been met^wifli cxcc^it in kaJinc ‘ jiigeon,* also pronounced 
kahni. * 

An is only found ir\jau * barley.' 

3. Special terminations. 

(a). Verbal Nouns, 

Atjffi. This is the termination of the infinitive, and verbal rifun which 
corresponds with it in for:i||. It apparently corresponds with the Pashto 
verbal noun in ah, as final gh in Palochi generally corresponds Mrith Persian, 
h. Agh as a termination corresponds with the Persian termination ah in 
m^^ny other nouns ; e. g , ramayA “a flock of goats,** ahanjayA sash** 
Some are verbal nouns in form as gwanzayA “^i^ing.” The termination 
ay A also forms eoUective nouns as murd&nayA *^^e fingers/* from murdan, 
phaJAayA ** legs/' from pha(/A. 



It ^TIIK yoirx. [ICxira No, 

iMch. This term i nation forms the noun of af^oncy from the Verbal 
base, and may be used with almost any verb; e.g., thursoM “ a coward,” 
from thursa//7t ** to fear waroM “ an eater,” from warayA. Those nouns 
oF agency can be used and inllocted as adjectives ; e, g., , 

mifoM, a figlitor ,, 

miroMcn bing, fighting dog. 

OTcli is ocasionally found in other nouns besides those of agency as in 
gannoM ^ fool/ 

(h) Abstract Nouns. 

i. This is the commonest termination for abstract nouns, wdiich may 
be formed from other nouns, or adjectives; e. g., duzi “ ihcL't,” sakmardi 
“ valour,” gMmx “ grief.” 

Kdh. Used in forming abstracts from adjectives of din^nsion ; as, 
gwandari?//, shortness 
dr;izhju/A, length 
phra]iar?/i, breadth. 

lita. ; as nzmtiia ‘ cxaminjitiou’ from azmainay/^. 

ar; as didar ‘ sights raft ar ‘paces.’ 

(c) CoUcciivc Nouns. 

Agh. See above under verbal nouns. 

gal. This is most usually cmxdoycd to form collectives ; c. g., 
j an gal, a band oF women from ;«w. 
zahgal, a Hock of kids from zah. 
pahar, as g\var- 2 )abar, a flock of lambs. 

(f?) Diminutives. 

Ak, akh, ikh. This termination is frequently emxdoycd to form 
diminutives, sometimes modifying the base ; c, g., 
janikh or, jinkh girl, from jan woman 
‘ gwarakh' lamb, from the base gwar — cf, gurand ram, and gwar- 
papar flock of lambs*» 

kisanakh very small, from kisdin. 

This termination is occasionally used when all diminutive signification 
has been lost, as wasarikh, “ father-in-law,” (Persian ^Ausar). « 

Ro, occasionally used, as in kisanro, a j|jlminutivc of kisain ‘small.’ 
^Possibly tha termination lo in di^/do, sba^Alo had originally the force of a 
diminutive. Compare also the adverbs khamro “ a very little,” from khan, 
ard cluklo^“ a little.” 

Compound noun^^d adjectives. 

Corapounds are numerous, and may be classed under the Sanskrit 
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divisions of Dwandwa, Tatpuruslia, Karmadharaya and Ualmwilii, or 
Copulative, Qualifyijig,. Descriptive and Possessive. 

rt. Copulative. This class consists of nouns insci)arably coui)led to- 
gether, only the latter being subject to inflection ; o. g., 
ifliol-phurs, enquiry 
thau^7t-tawar, conversation 
chukh-chori, children. 

h. Qualifying or dependent. In this class the latter member of the 
compound is qualilicd by the former. The latter member may be cither a 
noun or a verbal root, the verbal noun iii okk being occasionally but not 
often used ; e. g., 

(1). When both members are nouns. 

jogin-dar, a postal (lit. mortar-stick) . 
inazar-flumb, a plant (lit. tiger-tail), 
rosh-asan, sunrise, 
chaga-halwar, a matter of jest, 
chham-phusht, eyelid, 
mah-^/nima, eclipse of the moon. 

(2.) When the first member is a noun and the latter a verbal root, 
sbirwar, milk -drinking 
rozh-gir, eclipse of the sun (sun-seizing). 
go7//an-din, udder-tearing (name of a plant), 
shav-khash, night-exjicller (the planet Venus), 
mar- k hu sho/^;// , maifl slayer, 
saiigbaiid, connected by marriage. 

c. Descriptive. In this class tlio flrst member is an adjectives, numeral 
or other >Yord simply describing or defining the second j e. g., 

syah-af, perennial stre«am, (lit. blackwatcr). 
drazhdiir, a beam (longwood). 
mac/Z/gor, femalt^ wild ass. 
ergwa/A, the Icesidc (lit. downwind), 
chyar-gist, fourscore. 

d. Possessive. These arc formed in a similar manner to the List 
class, with the force of adjectives or descriptive epithets, the possession of 
the qualities described being implied ; e. g., 

hor-dast, empty-hinded, 
phash-phar/Zi, barefoot. 

6we</i-rish, greybeard 

syah-gwar, black-breast (o. g. the black partridge). , 
phorZ^an-demi, the name of a flower (liv.. thithcr-fuced). 
dir-z^na^A, far-knowing, 
dast-basthay^, hands joined. 
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5. Inflection of nouns. 

The sufTixes used in forming the different cases ar| d, dr, ogh, a?i, dwrd 
and dni, but these suffixes are put to a great variety of uses which will be 
considered under the different cases. 

The most usual inflection is that in a. It may be used us an instru- 
mental or nominative with verbs in a past tense, as an accusative, ablative, 
and locative, its place is to a certain extent taken in the plural by the 
suffix dni, the use of which is however more restricted. 

(1) The Nominative, The nominative of all intransitive verbs, and 
of transitive verbs in the present and future is the simple uninflccted noun. 
With transitive verbs in tenses derived from the past participle the instru- 
mental construction is employed, the inilected form in d being used for tlie 
agent while the object is left uninflccted. 

(2) Genitive, In most cases the simple base is uf^od*with a genitive 
signification, but if greater precision is required the sulHx is uso<l, as 

Kn mard bacbh, that man’s son ; but hawc bachh hnhi mardeyd e«, 
ho is the sou of that man. 

(3) Dative, The termination dr or ar is employed for the dative, as : 
Mardumdr nay/eand dd^da-i, he gave the man bread. 

(4) Accusative, The most usual ending of the accusative is d, but 
dr is frequently used, especially when emphasis is required or to distinguish 
a nearer object from a more remote ; c. g., md Balochiyd roti-dr nay/uiu 
khanun. In Baloclu we call “ roti” naydan. 

The uninflected noun is also sometimesf used for the accusative. 

(5) Ablative^ Locative, The inflected form in a is used with the 

propositions go “ with,” azh “ from,” pha ‘‘on,” ma» *“ in,” gwar “ iii 
possession of,” dan “into,” and avr “in, upon,” which alone precede the 
noun. It also expfSjsses without a preposition position, motion to or from, 
time when. The meaning from is often implied without the use of the 
preposition azh ; ^e. g , ’ . 

^ A'n ki khai t*hi kdJdird Whatever tiling comes from God 

Bahr-khandni^o hdt/dird That I will divide with my heart. 

r 

liar shdkhd hazdr shdd7« bi^da On every branch a thousand branches 

spning. 

liar shdddd wa^di gul bii^da. On every branch its own flower. 

, Plural, 

(G). Kn. The termination d^* is used for the nominative and accusa- 
itivo pluiyil, but the singular forms aro perhaps more frequently used. 
With numerals the singular is almost exclusively used. 

d»ra. The plural dativo in anrd is also of rare occuiTcnce, the singular 
being more frequently used. 
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ani. This is the most usual plural sufiix, being always used lor the 
genitive and ablative ; e. g., 

pa^•7^tan^ khiincl, the vale of poplars, 

(7). The suffix e. 

e is used in the sense of an indefinite article; e. g., mard ‘inau’; 
^marde ‘a man.’ 

The indefinite base formed by the suffix e is used as a base of inlhu!- 
tion, the case endings following the e. Thus from niardo we get imrdrd 
and mardedr. 


ADJECTIVES. 

1. Adjectives arc formed by the terminations i, e/z, ena, ay//, o, and 
ogh from nouns aiftl adverbs ; e. g., 


1. 

derni, former 

from 

dem 


plia/i//i, hinder 


pha////a 

(illy ena. 

marde/z, manly 

» 

mard 


nu(7//raczz, ) p m 

^ ot silver 
nu////racna, j 


nuy/zra 


ganday/z, bad 

*9 

gaud 

o. 

gwa/^Ao, windy 

99 

{'wAeh 

ugh. 

darcy/z, wooden 

99 

dar 


2. Adjectives precede ncrans and generally take tlic t(n’mination im 
wlven used with nouns, unless the original termination happens to be ezi ; as, 

* Iluy//raez^ aden, a silver mirror 
but 

gwa^/zoew halwar, windy talk. 

The adjectives jowaizi, good, kisaizi, small, and inazaizz, great, form respec- 
tively before nouns jowanez^ kisanezi, and mazanezi. . 

3. Comparison. The comparative degree is formAl by the suffix:® 
thar, thir, or tar ; e. g.. 


kisaizz 

comp. 

kisanthar and kasthar 

burz 

79 

burzathir 

mazaizz 

79 

masthar 

jowaizz 

97 

jo wan thar 

sak 

97 

sak thar. 


the base being sometimes slightly modified. The word bathir (Pers. bihiar) 
is sometimes used with other adjectives to express comp«arison ; ^ * 

bathir ganday^, worse. 

The word ^eshtar, more” corresponds to tho Pers. beshtar, but the 
positive is wanting in Balochi. 

3 
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** Than” in comparison 

is expressed bj' azh, whether the adjective is 

put in the comparative degree or not ; e. g., 

^zh tho nekh i 

BW, he is better than tliou. 

There is no special superlative form. The comparative form may be 
used, or the adverbs saliia “ extremely”, hu^?Mi “ divinely” may be employed 
to give emjdiasis to the adjective. The phrase azh thewaghen or azh kulla/» 

“ of all”, may also be used 

with the comparative to give a superlative 

sense j e. g., 


Azh thewai77iew masthar, the greatest of all. 


NUMERALS. 

1. 

CAttnilTAL NUMllEllS. 

Yak 7 

One 

Ya 5 


3)0 

Two 

Sai 

Three 

Chyiir 

Pour 

Phanch 

Five 

Shash 

Six 

Hapt 

Seven 

Hasht ■) 
Hazhd 3 

Null 

I^ah 

Y'azhdah 1 
Yazdah j 

Dwazhdah 1 

Eight 

Nine 

Ten 

Eleven 

Dwazdah | 

Twelve 

• 

Se^ildah 

Thirteen 

Chyanlali 

Fourteen 

Pha?izdah 

Fifteen 

Shiiwzdah 

Sixteen 

llavdah 

Seventeen 

Hazhdah 

Eighteen 

Nozd 

Nineteen 

Gist 

Twenty 

Gist-u-yak 

Twenty-one 

Gist-u-do 

Twenty-two, and so on regularly 

Si 

Thirty 

Ohhil 

Forty 
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Phan j ah 

Fifty 

Sai-gist 

Sixty 

Saigist-u-dah 

Seventy 

Chyar-gist 

Eiglity 

Chyargist-u-dah 

Ninety 

Siidh 

A hundred 

Shazh-gist 

A hundred and twenty 

Hai)t-gist 

A hundred and forty 

Ilasht-gist 

A hundr(?d and sixty 

Nuh-gist 

A hundred and eiglity 

1 

Two hundred 

llazar *) 


lla^/zar ) 

A thousand 

Lnl^ 

One liundred thousand 

Khor 

An indelhiitcly large number. 


The form ya “one” is used with nouns ; ya is used by itself. 

Counting from sixty upwards is usually done in multiples of twenty, 
intermediate numbers being reckoned on or back from the nearest 
multijde j c. g., 

217 is sai kham yazhdah-gist, i. c., three less eleven -twenties. 

223 is yazliduh-gist-o-sai, i, <?., eleven-twenties and three. 


2. OiiniNAL Nuaibeks. 


Pheslii 

First 

Dulnnl 

Second 

Saimi 

Third 

Chyarumi 

Fourth 

Phanchumi 

Fifth 

Shashunii 

Sixth 

Haptumi 

Seventh 

llashtumi 

Eighth 

Nuhini 

Ninth 

Dahml 

Tenth 

Yazdaim 

Eleventh 

Dwazdami 

Twelfth 

Se^zdami 

Thirteenth 

Chyardami 

Fourteenth 

Phawzdaini 

Fifteenth 

Shd^^zdami 

Sixteenth 

Havdami 

Seventeenth 

Hazhdami 

Eighteenth 



M’AI |.:ilALS. 


( Extiii Ko. 


No/. Jan 11 

CJistnmj 

Siunn 

Ubliilnmi 

8 a^//auni 

Hazaruini 


Ninotocnth 

Twentieth 

Thirtieth 

Fortieth 

ITundredth 

Thousandth 


Compound numbers arc treated as single words in forming the 
ordinal ; as, 

Oist-yakium Twenty-first 

< I ist-])hanehumi Twenty-ilfth 

3 . F JIACTIONAL N U3vr K a 118. 
ono.-lialf (a) neiri 

one-tldrd saiak 

one-quarter (]) pao, chyarak 

one-lifth (^,) phan jak 

throe- quarters (]) sai-pao 

one and a half (I j) yak nem or dedh 

with one half more sadhoa^ 

e. g. four and a half (-li) sadhoa;^ chyiir 

With minuter fractions the word balir is employed with the ordinal 
number, as Oistumi bahr, uuo-twentieth. 

t. JMultiples. 

a, Multipjes of quantity, expressed in English by the 'word “fold.’^ 
diirtl double 

yake sai threefold 

yake chyar fourfold 

yake phanch fivefold 

/ reqtiircd. 

h. Multiples ot time expressed gcner.ally by the word bar correspond- 
ing to the* similar use of “ times’* in English. Bar is put in the plural 
except in ya-barc “ once”, where it receives the indefinite suffixes. Thi-bare 
“anotherttime'* is similarly constructed : 

ya-bare once 


do-bara« 

sai-bara» 

chyar-banm 


twice 
thrice 
four times 


and so on. 
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PRONOUNS. 




I. — Peksonal Puonouns. 

a. First person. 





Singular. 


Nom. 


ma72, mall 

I 

Gen. 


mani, mam 

my 



inaiyA 

mine 

Dat. 

Aee. 

} 

mainm 

me, to mo 

Instr. 

} 

man 

I, from mo 

Abl. 

azh man, go man 

with me 

• 

• 

Plural. 


Nom. 


ma 

wo 

•Gon. 


main 

our 



mai/yA 

ours 

Dat. 

Acc. 

) 

mar, mdni 

us, to us 

Instr. 

ALL 

} 

ma 

wo, us, &c. 

The plural 

ma is 

often used with a singular 

signification. 

h. Second 

person. 




Singular. 


Nom., 


thau, tha 

thou 

Gon. 


thai 

thy 

Dat. 

Ace. 


thai//7« 

thine 


thara 

thee, to thcc 

Instr. 

Abl. 

} 

* # 

than, tha 

thoi^ &c. 

• 



Plural. 

*- 

Nom. 


shawa, .slu 

you 

» Gen. 


.shawai, shai 

your* 

Dat. 

Aeo. 


shawai^/i 

yours 

} 

shavvar, shar 

you 

Instr. 

) 

shawa, sha 

you 

Abl. 


&c. 


The singular and plural in the second personal pronoun are generally 
condiied to their proper significations. 
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II. — Tuino Personal Pronoun and Demonstrative PRONOirNS. 
Tlic demonstrative pronouns “ this” and “ that” take the place of the 
3rd personal pronoun, which only exists independently in the form of 
the i)ronominal suffixes to be noticed hereafter. 

1. Proximate demonstrative pronoun. 


Nom. 

Singular. 

esh, c, i 

this, he 

Gen. 

eshi, eshiya 

of this, his 

Dat. 

eshiyar 

to this, to him 

Acc. 

eshiya, eshiyar 

this, him 

liistr. 

eshi3"a 

he 

Abl. 

’sh eshiya, go eshiya, &c. 

from thi^ from hi in &c. 

Nom. 

« Plural, 
esh, esha^i 

these, they . 

•Gen. 

cshiini 

of these, their 

Dat, 

eshanra 

to these, to them 

Acc. 

esha^, es{||^nra 

thcjse, them 

Instr. 

eshani 

these, they 

Ahl. 

’sh eshani <&€. 

from them Ac, 

An intensive form is used with the prefix ham, sometimes corrupted 

to haw, as hawe, 

hamesh, hamoshiya, hameshani &c., “ this very one, by 

this one.” 

2. llemoto demonstrative pronoun. 

Singular. 

Nom. kn 

that, he 

Gen. 

a72hi, a^ihiya 

of tliat, his 

Dat. 

avihiyar 

to him, that 

^lCC. 

awhiyar, a^ffiiya 

that, him 

Instr. 

iwehiya 

that, ho 

Abl. 

'sh anhiya &c. 

from him Ac. 

Nom. 

Plural. 

tlwhan, {\n 

those, they 

Gen. 

an\vlm 

of those, their. 

D?it. 

sirahanra 

to those, them 

Acc. 

knhkn, anhanra 

those, them 

Instr. 

a72hani 

those, they 

Abl. 

’sh anhani &c. 

from them Ac. 


Tliis pronoun has also an intensive form with the prefix ham or haw, 
moaning “ that one”, “that very one’’, as hawa/i, hawawhiya &c. 
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The compound forms imar and awmar (for i-mard and’a/e-mard) am 
frequently used in tho sense of personal pronouns and are applied even to 
animals and inanimate objects. 

3. Pronominal suffixes. 

Tlieso are frequently employed with tbe verb when the regular pro- 
nouns are not expressed. Those of the 3rd person, i “ he** and ish “ they*’ 
are most frequently employed, the distinetion between the singular and plural 
forms not being carefully observed. (For examples, see under the. verb.) 
The suffix im is also sometimes used in the 3rd person as khu///ay//antii;i 
“they did.** The 1st person has also a suffix im, whicli is not so frequently 
used. With this suffix tho verb takes a peculiar form, a ciqdionic t being 
inserted to strengthen the weak final nasal of the 1st person singular or 
idural, as khiyshtha^Ziawtibz or khushthay/*u«tu» “ I or we killed.’* 

III. — Eelative Pronouns. 

TheVord ki performs most of the duties of a relative jnonqiun, as in 
Persian, and often merely has tho meaning of a relative particle, being 
indeclinable, so that the meaning is not coin])lete without the use of other 
pronouns ; c. g., 

E mard hameshe^e ki eshiya bira^//a ma gipthay/m^j, this is the man 
whose brotlicr we have taken. 


The following relative phrases are used : 

har khas ki whoever 

bar ki ) • , , 

, I ' 1 • r whatever 

har chi ki j 

ki who, whocvci*, whatever 


whatever 


har khas ki kha^7/t, every one who conics 

bar ki than gushe, whatever you say 

an ki khai* chi huMra, whatsoever thing comes from God, 

^ k 

IV. — Eeplectives. 


Wa^7/, self. 


Nom, 
Gen. 
Dat. ) 
Acc. j 

Nom. 
Gen. 
Dat. T 
Acc. j 


Singular. 

wath 

watJii 

wa^^ar 

Plural. 

wafJian 

wathdiii 

wafkdnrd 


self 

own, one’s own 
self 

selves 

own 

solves 



21 


PIlliNOUKS. 


[Extra No. 


Tlie words jiiid and but arc also used in the sense of self.’* 
oneself, vvaf^i wath 
or wa^M jind 

c. g., 

Awmar wa/Z^i jindir khushtha, ho killed himself. 

Jind is especially used in referring to one’s own private property, as the 
Tlindustaru nij ; e. g., 

hawe Tna^//fin mani jindoy//c^i, this mare is my own property. 

The phrase pha-wa//tan is used for among themselves, ourselves, your- 
selves. 


V. — INTISIIIIOOATIA'^ES. 

Who, kluii ? ^ • 

Sing, and Plur. 

^Nom. khai who ? 

Oon. khaiy/i whose ? 

J)at. Acc. khaiiir whom ? 

what ? chih 

which, what ((]ualifying a noun) kiZ//an tha/^ 
how much ) chiHtar, chikar 

how many ? J (P. chi qadr V) 


VI. — Cokhelatjves. 


so much 1 
sotmany j 
just so much 
that much 
just that much 


ik^tar, ikar 
(P. in qadr ?) 

hawi^//tar (P. hainiu cpidr ?) 

awkhtar 

hawaakhtar 


VII. — Indefinite. 


khase * 

any one, some one 

har-khas 

every one 

khas nen 
hech > 

nobody 

hcchi 
’chi ] 

any 

har> chi 

everything 

’chie 

something 

’chie-’chio a little 

hechi-na 

’chi.na 

^ nothing 
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baz 

many 

kham 

few 

geshtar 

more 

kharde . 

sonic 

yak-aptiya 
ibi > 

one another 

pbi^/d S 

other, another 

thi khase 

some one else 

tbi *cbic 

something else 

thi ’(dii-na 

nothing else 

tbe^//i ) 

tb(;wiijf/Aea f 
drust ^ 

all 

kMl C 

the whole 

las 3 


knlhiw-phajya 

altogether 

liardo 

both 


STRUCTURE OE THE VERB. 

The simplest form or biiso of every verb is witli one or two exceptions 
identical in form with the 2nd 2 >crs. sing, imperative. From this base aro 
formed immediately, by the addition of certain terminations, the imperative, 
aorisi, infinitive and present participle. The termination of the infinitive is 
ay/i. From the base so obtained two more tenses, the present and imper- 
fect, arc formed. The past ])articiple is formed from the base in a manner 
which will bo described hereafter, and other 2 >ast i)artjciples are formed from 
it as a base. 

(a). Forms derived immc^ately from the base. 

The imperative, as observed above, generally is the simplest form of the 
base. Verbs beginning with vowels take the ])rcfix bjj, bi, and the verbs 
waray/i “ to eat” and ravay/^ “ to go” also form their iinjierativog bawar and 
baro. Verbs beginning with vowels take also the prefix bi or kli in the 
aorist. These prefixes are not used either in the imperative or ji^rist when 
a negative is expressed, the negative particles na, ni and ma taking their 
place; e.g., • 


riyar 

bring 

mayar 

do not bring 

bilaa 

1 will let 

nehin 

1 will not lot 

khai^^ 

he will come 

najii^A 

he will not come 
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The prefix kb is most usually taken in the aorist, but the verb ila^A 
“ to let” always takes b. 

The aorist has both indefinite, present, future and subjunctive signi- 
fications. The terminations are as follows : — 


Singular. 

Plural. 

1. an 

un, om 

2. e 

eth, edh^e 

3. th, thj itJiy 1 

ant 

The most usual termination of the 3rd person singular 

often becomes simply i. The following 

take th : — 

Infinitive 

3rd pe*rs. sing, aorist. 

khanay//, to do 

khanth 

janay/i, to strike 

janth or jath 

giray//, to take 

girth 

baray^j to take away 

barth 

• warayZ>, to eat 

warth 


In gira^^, gir is the radical form of the verb. In barayA and warayA 
the radical vowel is lengthened. The following lake th ; — 
hmr/h to be hi///, hi 

ravay/i to go roth^ ro 

dca^Zt to give dafA, da 

m\gh to swell si/A 

The present participle used of a continuecj or repeated action is formed 
from the base by the tormination ana ; c. g., 

Infinitive Present Participlcj. 

* bia^/i bi/ina 

khanay/i khanana 

The infinitive in ay A is a noun and can be inflected. The inflected 
form has a gcrundial signification ; c. g., 

khanay/^, to do, doing. • 

khanay^a kh;Jita-i, he began to do (lit. he fell a-doing). 

The present anU imperfect are formed from the infinitive by the 
following terminations : 

PUESENT. 

Sing. Plur. 

!• an aurt, 4om 

c 0, Qth 

3. 671 ant, an, en 


Impeefect. 


Mm 
Me 
a^/i, eth 


M\in 
Me . 
ai^^ant 
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The past participle is formed by the addition of the suffix tha or 
/7m to the base which is liable to modilications to be noted below. For 
purposes of com])osition the past base ends in gh, (See sounds, gh,) From 
the base so formed the perfect and pluperfect are formed by the following 
terminatiuiis : 

Pebpect. 


1. 

VLfl 

U7I, oni 

2. 

e 

e, e/A 

3. 

pLUi'EiiFiarr. 

ant 

1. 

a///a72 

'aili \\n 

2. 


a///o 

3. 

a 

aMaiit 


The 3rd pofs. singular of the perfect is the simple form of the past 
participle without the gli. In transitive verbs witli an object and agent, 
this form expresses the perfect throughout, the agent being in the inllected 
or instrumental form, while tlie object is uninliected ; e. y., 
niarduma wnglmi wartha, the man ate bread, 
whore mardnma is the inllected form of mai’d\im. Put — 
marduin na//hanar warth, the man will eat brcjad. 

Here mardum is uninliected and naghan receives tlie objective inflection. 

The terminations of tlie present are nearly' identical with those of the 
perfect, and those of tlie imperfect, with the pluperfect. Both seem to 
be formed by the addition of the present and past forms of the defective 
vei’b to he to the infinitive base and the past base respectively. The 
present with the inlinitivc; base forms the present, with the past base 
the perfect. Similarly the past form.s the imperfect and pluperfect. 
These forms are as follows : 


Pkesent. 

Sing. J’lur. 


I am 

a/z 

wc arc 

. V‘ 

thou art 

e 

you ar(3 

• (» 

he i.s 

e« 

they are 

Past. 

ant 

I was 

a/Aan 

we were 

a/AuTt 

thou w'^ast 

a/Ae 

you wore 

aMc 

he was 

a/A 

tliey were 

a/Aanlf 


The plural forms u«, e, a//mn, a/Ae, when used with a pronoun immedi- 
ately preceding, take the prefix kh ; e, g,^ « 

ma khu;i wc are 

ma kha/Aufi we were 

But this prefix is never used when a noun or adjective immediately precedes. 
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From the simple past participle which has both an active and passive 
signification are formed two other participles; viz., (1) the active past 
part ii?i pie, used of a completed action and only found before a verb in a past 
tense. This is formed by changing the termination tha, //^a into tho. (2) The 
present participle used of a continued but not repeated action. This is 
formed by changing tha or tha in thiya, Miya or sometimes Wxiglik, tliighk. 
The use of the four participles may be shown as follows : 
f darayA, to hold. 

Fast < dashtha, held. 

C diishto, having held. 

1 dash thiya 

or > holding, continuing to hold. 
dAshtl,u/M, 5 . 

darana, holding (ivith intervals), kcepii^ cti taking hold. 

Fouaiatjon or tue Past Paiittciple,^ 

Tho "termination is cither or tha which is added to the base. TAa 

is the more usual. It is taken by all verbs whose bases end in a vowel. 
Verbs ending in mutes take ^//a as a rule, with a short vowel inserted after 
the characteristic ; e. g., bashkay/i “ to give,*^ P. P. bashkaf/^rt. When a verb 
corresponds with a Persian verb in idan, a short i is sometimes inserted; e, g,, 
rasayA, to arrive P. P. rasi^/ui (P. rasidan). 
thursa^Zf, to fear P. P. thursi^^a (P. tursidan). 

When tha is used it is always attached 4o the base without an inter- 
vening vowel. This leads frequently to the modification of the characteris- 
tic of the base, tjie changes corresponding clo.sely with thdSe which take 
place in Persian. In some verbs the vowel of tho base is also changed, and 
others are wholly irregular. Verbs whoso characteristic is n (a class w'hich 
includes all causals) take the termination tha iviihout any modification of 
the base. 

The most usual changes of characteristic letters are sh and zh to kJi, £ 
to p, dh and z to I •Many verbs in sb and s, take the termination without 
modifying the characteristic. 

The following list gives the past participles of all the irregular verbs, 
also most^f those which form their pst participle hy takitvg 

Tfhe verbs beginning with vowels which take tho 
piclbtes b, hi and kli in the imperative and aorist are also given. 

Infinitive Participle 

* 9 . bring 4rtha 

to rise istha 

ashkhana^A to hoar ashkhutAa 

come dA'Atha, dtka 
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Infinitive. Past Puriiciplo. 


aksa^A 

to sleep 

akastha 


to let 

ishtha 

oslitayA 

to stand 

oshtjl77ia 

oshtalaina/z/i (causal of oshtagh) 

oshtalaintha. 

(The above take the prefixes b, bi, and kh.) 

basayA 

to low 

bastha 

ba//A 

to be killed 

\>'d\tlt2L 

bai’ayA 

to take awa}' 

hurt ha 

brosayA 

to spin 

bi’ostha 

bushka^yA 

to discharge (a gun) 

bii/rAtha 

bozha//A 

to open 

boA*7/tha 

banda^A 

to shut, tic 

bastha 

hvdgli • 

to be 

l)i77/,a 

j)hadea^7i 

to run 

phada/Aa 

phriishayA 

to burst 

phrushtha 

phasha^A 

to cook 

jihakka 

tliusa//A 

to I'aiiit 

thustha 

thosa//A 

to extinguish 

ihostha 

thaslia^/i 

to run, gallop 

tha7i://tha 

thasha^A 

to gallop (a horse) 

tha/t'Atha 


to chew 

jai^Z/a 

jana^A 

to strike 

jaZZ^a 

cliinayA 

to pick up 

chi/Aa 

diiiayA 

to tear 

dirtha 

doshayA 

to milk 

dnshtlih 

doshayA 

to sew 

doAZ/tha 

{\ogh 

to fetch water 

i\otliQ. 

dea//7i ’ 

to give 

d’Afha 

rava_^7t 

• to go 

shuZAa, shutZAa, raptha 

rar77/a^A 

to grow 

rusllfa 

X2idlnigh 

to tear up 

rrT^tha 

run a// A 

to reap 

rulha, runtha 

resinay7i 

to pursue 

resintha 

rishayA 

to scatter, pour 

riAAtha 

xkgh 

to bring forth 

za^Aa 

vAn^gh 

to know 

zantha 

zina^A 

to snatch 

zitba, zitJia 

zirajyA 

to raise 

zurtba 

sushayA 

to burn, be burnt 

suAAtha 

sosha^A 

to burn (tr.) 

soAAtha 

siudayA 

to break 

sistha 
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Infinitive, 
siay^ 
slin^77/{iy/* 
^odhixgh 
sbastii^A 
shamusha^/t 
shawashka^A 
kliasha^^ 
kbisbayA 
kbusbay^ 
khafa;^7i 
kbanayA 
kiza^ 
ga^A 
QViidhagh 
•garda^Ti 
^mgh 
Qitugh 
guza^/i 
gusba^^ 
galay7i 
gind«y7^ 
gwafa^7i. 
gwara^A 
gvvat’a^7i 
gczba^7^ 
gicsbayA 
laina9'7i 
la^Ausba^A 
lawasbay7i 
mixdh^ig^ 
m\ra.gh 
mirayli 
^mizba^ 
mcza^b 
misba^A 
mtlsliayA 
nigoshay7£ 
ninda^A 
»nyd^Aa^A 
wanayA 
wapsayA 


to swell 
to hunger 
to wash 
to send 
to forget 
to sell 

to pull, turn out 
to cultivate 
to kill 
to fall 
to do 
to allow 
to copulate 
to boil 
to return 
to take 
to weep 
to pass 
to speak 
to praise 
to sec 
to summon 
to rain 
to weave 
to bear abortion 
to pay, pick out 
to touch 
to slip 
to drink 
to freeze 
to die 
to light 

to urine 

to suck 
to rub 
to listen 
to sit 
to post 
to read 
to sleep 


Participle. 

si77ia 

sbustha 

sbustba 

shastaMa 

sbaniiislitba 

sbawaA*7/tha 

kbashtha 

khishtba 

kbushtha 

kba])tba 

kbu7/ni 

kishtba 

ga/Aa* 

grastba 

gartha 

giplba 

girentba 

gwastba 

gwaslitba 

galai//^a 

di/Aa 

gwsiptba 

gwartha 

gwiipiba 

giAAtlia 

gieshtba 

lai7//a 

layAusbtba 

lawasbtba 

inastba 

murtba 

rmrsilha 

misbtha 

mishtba 

mushtha 

nigoshtba 

nishtha 

nyastha 

wantb^ . 

waptha 
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Infinitive. 

wara^/i to eat 

husha^A to dry 


Past Participle, 
wartha 
Lushtba 


Causals. The causal is commonly formed by adding the suffix ain 
to the root ; c. g., 

thara////, to return. 

tharainag7^, to cause to return, L e.y to give back. 

OshtayA “to stand,” and niuda^7t “to sit,” form their causals thus : — 
osht.ay7i — oshtalaina^A. 
ninday7z — nishtainay7i (to lay, spread out.) 

Some of f!ic«/erbs given in the above list are causals, the intransitive 
verb becoming transitive by a change in the radical vowel resembling the 
Sanskrit guna or vriddhi, see — 

sushay7<, soshayA ; thasha^, thashay7i ; thusayA, thosay/i. 

Compound Verbs. Verbs are compounded with prepositions, with 
|iouns and with otlier verbs. The most common of those compounded with 
prepositions will be found under the words^l cr “ down,” cjU ma» “ in 
jo dar “out;” and gon “with” in the vocabulary. In verbs which 
take the prefixes bi, b, and kh those arc inserted after the prepositions, as 
are also the negative particles jia and ma ; e. g., 
phajya together. Ax^gJi to bring, 
phajya arayA, to recognize, 
idiajya kliari^A, he will recognize, 
phajya nayartha, he did not recognize. 

Compound phrases of a noun and a verb are common. The verb, 
khanayA “ to do,” deayA “ to give,” janayA “ to strike,” and girayA “ to take” 
are most commonly used in this way ; c. g., 

sar girayA, to set out 
dem deay7^, to send 

One verb frequently (jualifies another, the two verbs being us^d in the 
same tense and person throughout. The active past participle is never 
used unless followed by another past tense ; e. g., 

ilayA deayA, to let go 
bilaw doaw, I will let go 
ishtho da^Aa, he let go 
tbarayA ay A, to come back 
tharan khaw, I will come back 

• thar/Ao aAAthayAa^dw, 1 had come back 



32 


ADVEKB, 


[Extra No. 


Thr porfielcs i and ish. These particles are appended to verbs and 
take the jdacc of the pronouns of the 3rd person when not expressed 
before the verb. The siiiijfular form is i and the plural ish, but in practice 
they are used almost indiscriminatedy. They express (1) the agent of the 
verb in the 3rd person ; (2) the object of an action, or the instrument by 
which it was performed ; e. g., 

(1) khu^^a, did or done 
an khii/Aa 

or > he did 
khuZ/ta-i, ) 

ravay7/a/7iant-i, they were going 
ja;?7ni-ish, they struck 

hcchi ncsta/A-i, there was none of it (lit. anything it was not). 

(2) wvith gindiM-i, he will sec himself 
maw kharan-T, I will bring it 

• harkhas phajya-khari^7i.-i, every one recognizes him. 

Verbal Noim. From most verbs a verbal noun of agency can be 
formed by the suflix o/r/z being added to the base ; e. g., 

gira//7/, to take ; giro7j7/, taker, creditor 
khushay7^, to kill j khushoM, murderer. 


ADVERBS. 

A great part of the Balochi adverbs are more properly adverbial 
phrases, only a few being original adverbs. Many are nouns in oblique 
cases, others phrases of several woials. 

(1.) — AnTEBDS OP Time. 

iiovf 
then 
when ? 
to-day 
yesterday 

the day before yesterday 
three days ago 
last night 
night before last 
to-morrow 

the day after to-morrow 
in the evening 


m, niw 

haz77/ew, an-TJikJii'd, 
khudhim 
maroshi, mar’shi 
zi 

phairi 

phisphairi 

doshi 

pharandoshi 
bang! id, banghava 
thi bdngha, phi/di-roshe 
begabd 
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to-morrow evening 

b;ingha-begahci, nawdsln-bega 

now-a-clajs 

niiiava/t*/^ta, maroshi-nawashi 

formerly 

old 

first, be lore 

phesha 

afterwards 

phaf/da 

hitherto 

she(/d-p!ieslia 

hence Forward 

sluvM-phar^/ni, sher//<-d('ma 

yet, till now, liitherto 

daia, daiu, dilnkoh, daiukara 

always, p(?r|)etiially 

harro 

now and then 


at one time and another 

{ damdamo, daino dame 

on 0(5 

3 ’abare 

at once 

yabara 


a//7/, iif/hdij 

then, again 

ginla 

another lime 

thibare 

at last 

ahira 

early 

phag(‘R 

at daybreak 

rosh-tikd 

(2). — Adverbs 

or rL.UJE. 

a, Kest in 

a ])Iace. 

hero 

iv/7/, e(/7/a, hame(77!, luimLv77/;i 

there 

0(fh, (uUfii, hamodhy liamof/7ia 

before, in front of 

dcnui 

behind 

j)lia(7/fa, (lima, pluivliina 

near 

nazi, nazi/cA 

far 

dir 

out 

dar 

outside 

darra 

above 

khary7ia, hiirza 

below 

jahhi, shcr, buinl 

down 

or 

on, ahead 

sard 

where ? 

hakhu ? 

on tliis side 

mbard, shiwbard 

beyond, on that side 

ay^bara, shaRbard 

everywhere 

harhanda 

nowliere 

thihandd 

elsewhere 

hizhgarne^i 

anywhere 

hizhgar. 

in tQe middle 

nyaina 
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h. DiiTctiuii lo 

or I’rom. 

liitlicr 

|)h(‘^/A, j)lic^///ii, iwgo, i//gwar 

tliitlior 

pho^/A, pho£?7/a, awgo, iu?gwar, 
phavva77go 

hence 

shoi?//, shc£///a, shame^^/oi, shhigti 

tlience 

sho£7//, sho/Z/iji, shamor^/zii, shaz/go 

whither ? 

thazzgo ? 

wlicnce ? 

ashkho ? 

in this direction 

iw-phalawfi. 

in that direction 

a7i-phahiwa 

from this direction 

’shm phalawa 

from that direction 

\sha;?-phalaw;i 

in every direction 

har-phalawa 

in what direction ? 

tha7^-phahlw^^ ? 

onwards, ni)wards 

Sara 

downw'urds 

era, shen -pahnarMa 

from above downwards 

sara-erii 

inwards 

aiuhira 

outwards 

darra 

(?3). — Advejius of 

Quantttv. 

mncl), many 

bifz 

few, little, less 

kliam 

ft little 

chiklo 

very little 

khamro 

more 

geshtar 

enough 

gwas, bas 

a great deal, any amount 

khor 

(1). — Adverjjs of 

Manner, &c. 

From most adjectives an adverb of 

qiuility or manner may be formed 

1)}' the sullix the adjective being sometimes slightly modified f e. g., 

gandayZi, bad 

ganday/dya, badly 

jowaiw, good 

Other adverbs of manner are ; 

jowdniya, well 

very 

sakia, saki^^d 

together 

pbajid 

quickly 

zitJiQn 
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li 


perhaps 
why ? 

aliogothor, certainly, doubtless 

thus 

how ? 

in this Wily 

in that way 

every way 

in wliat way ? 

never 


nawa;?, kiii/au 
pharche 

murido, be-sluik 
hanchho, hachho 
chaehlio ? cho;i ? 
e-ranga, c-r’ga 
a/zranga, ilr’ga 
liarranga 
thaaninga 

heehi-na, ’ehiiia, niuiulo na 


PHEPosrrroNs. 


There are few ])reposiilons, properly speaking, in Baloehi, as most of 
the particles so used follow the noun and would be more correctly callofl 
postpositions. 

The following are prepositions proper and precede the noun which is 
governed in the obli(pie form (ablative or locjitive). 


gwar 

pha 

ina7/, nuia 
•tlaa 

azh, ash, shi 
avr 


with, together with, in company with 
with, near, in possession of 
•on, for, among 
in, into 
into, to, up to 
from, than 
on, into 


From the above, some prepositional phrases are Formed, oF which the 
lii’st member precedes, and tlie last Follows the governed noun. 


go— gon 
go— pliiijyi'i 
azh — siwa 
azh — darra 
pha — randa 
azh — phalawa 
azh — pha<?/za 


in company with 

together 

cxce])t 

without 

on the tniek of 

away, from 

behind 


The postpositions do not put the noun governed in an oblique tense 
in the singular. The force is often that of the genitive, which has^no 
distinct form in the singular, but as might be expected the geniWve plural 
is often used. Pronouns also take the genitive in the singular. 
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L^xira i^o, 


on 

sara 

on, upon 

chakha 

towards 

ncmy7«a, nc^7<a, phalawa 

on account of 

sanga 

along with 

phajya 

in 

nyania, nyamvaw 

out of 

darrji 

near 

khund, gwara 

before, in front of 

dcina 

behind, after 

pha^77/a 

before (in time) 

phosha 

over 

sara, khar^Z/a 

under 

buna 

beyond 

’shji??])ara 

on tin's side of 

’shi^ibara 

For, on account of 

phar 

in the presence of 

riibaru 

in, in the middle of 

liifa 

like 

daula, Wiijh 

Mxatnj)les. 

khoh buna 

under the liill 

khoLani sara 

on the hills 

go wa^7/i sardara 

wit^i his own chief 

droy/i ])lia iinana khatacM 

falsehood is a blot upon honour 

dast jaiit avr barziya 

she puts her hand into the bag 

esliiya pha<//fa 

after this 

tliai saiiga 

on your account 

bozhi lafa 

in the boat 


CONJUNCTIONS. 


also, too 
both, and 
and, then 

and (copulative between 
nouns) 
when 
Avhenever 


di 

di, di 
gudii 

o 

va/i'/itii-ki 

j'ui-vaHtfi- ki, bar- vaA;// 1 a- k i , 
har-vcla-ki 

har-handa-ki, handii-ki 


wherever 
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whithersoever 

if 

that 

but 

or 

cither, or 
neither, nor 
not 

„ (with imperatives) 
else, otherwise 
lest 

because, in order tliat 
^ilthoiigh 
mifil 

as, like as 


har-phahiwii-ki 

ki 

ki 

Ickin (rare) 

ki, hai 

hai, hai 

iia, na 

na 

ma 

na 

clio-ma-vi-ki 
liawo sangii-ki 
a^7/archi (rare) 
diiML ki 

clion-ki, ehachho«-ki 


INTElUEtmONS. 


yes 

yes, certainly 
110 

see tliero 
behold 
yes, sir 
my lord 
welccmc ! 
all’s well 
well done 
bismi’llah 

salam alaik, alaik sahiin 

phrr 

O 


hail ! 
bale ! 
na, inna 
giiid 
marvehi 
wazlia ! 

wazhci main, saiw ! 

biya durr sh’a/u’/itc, biya7//ai 

mahaira 

wah 

in God’s nanic 

greetings between Mubalnuui.'- 
fie 1 

halloa. 



LIST OF AHmiEA’^TATrONS. 


[Exivii No. 


.^8 


A. Ar. 
\\ 

Panj. 

P.P. 

S. 

Si. 

Skr. 

V. 


LIS'r OF ABBREVIATIONS. 


Arabic. 

Poet. 

Persian. 

Adj. 

Panjabi. 

Adv. 

Past l^articiplc. 

Prep. 

Substantive. 

Br. 

Sindlii 

M. 

Sanskrit. 

F. 

Verb. 

OF. 


H. 


Poetical. 

Adjective. 

Adverb. 

P]*opo.sition 

Bralioi. 

Masculine. 

Fcniiniiie. 

Compare. 

Hindi. 


Tlio Aral.ic letters u“ -t £ ^ O are nol used in this 
voeahnliiry, having no distinct ja-onuneiatiou. 'J'liey arc represented by 
» ^3 o vJ and I when iboy occur in borrowed words. 
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VOCABULARY. 


(Words ho(j inning with vowels.) 

vT Ab, P. (mctiq)horicalh') bonoiir, (lignif^y. Not used in 
the meaning water. (Ah cr-kana^/^) to disgrace. 

M Abba, A. Ik. father, pa])a (Used by children.) 

WT Ubbii, Si. north. 

Abtar, liyiuiia, (1*. kaftur.) 

AbiTsliam, P. silk. 

AbniiM, P, honourable, wortliy. 

Ubbar, Si. raising. (Poet, in tlie phrase ‘ uehal-nbhar’ 
lowering and raising.) 

I Aptiya. OnJy in the phrase ‘yak apti^^a,’ among them- 
selves. 

Apiirs, (P. avran, arus) tlie Juniper tr^.*e. (Janqjcrua 
excelsa.) 

Aphan, a leather bag for flour. 

^ jicf) Aphira^/i, p.p. aphirta, (Si. aphirjnu) to swell. 

Cb) Kill, was. »‘kd pers. singular of past indef. of the verb 
to be. The complete tense is a^Aan, a//mi, aM, 'Man, 
af7/el, a#7/ant or a^72an. 

JUT Uchal. S. See Ubhar. 

Acha, (Si. achho) clean. 

Ajam, (P. anjam) settlement, arrangement. 

Ajab, (A. wonderful. Ajab-rang, beautiful, purple- 

coloured. 

AMiird, A. utterly, extremely. 
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<->•»' A(liil), A. 

Adit, 1 
Aditvvdr, J 


good uiauncrs. 

Si. Panj, Sunday. 


^*3! Ada^A, 

A'doii, 

gj^j] Azina, 


V., to pitch a tent, encamp. 
I a mirror. 


<51 Ad, Si. a masonry watercourse. 

Ad-dca^/, V., to lean. 

Adda, Si. 13r. brotlier (familiarly). 

Udra^//, (Si udirnu,) to lly. 

Udoln, Si. a white ant. 
ci-'il Addi, S. Ur. sister (familiarly). 

, f J; I Aram, V. rest. 

Arth (P. arad) Hour. 

•3; I XJrd, an army. (P. urdu.) 
vjlijl Arzan, adj. P, cheap, 

Arsi, adj. Si. idle. 

Aray//, p.]). artha j imp. hi-ar ; Cut. klniraw. ( P. avardaii, 
bi-iir) to bring. Kara a ray ^/, to use. Pliaj >a aray//, 
to recognize. Gir-aray/^, to remember. 

Arman, pity. P. 

Aro^•7^, bringer. Verbal noun from dray//. 

Ari/i7/, gums. 

Azab-deay//, A. 13i. to offend. 
i 3|)T Azad, free. P. 
jl Izbo/t’^t, the ajwain .seed. 

Azinan, ) 

> the sky. (P. asinan.) 

Azhrndn, ) 

I Azmainay/i, to examine. P. 

Azmutd, examination. 

Azh, from, (P. az. Pdzand czh.) 
y^*l Azhgizh, flint and steel. (Cf. P. az^//ash.) 

I Azhman. See Azman. 
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i-r;! 

vT 


t— izhwark,") 

izlirak, r (Br. shark.) Tilinzya stricta. 

jzhg, J 

I as, lire. (P. aiish). 
as-roZ'A, a platform erected wlicre funeral ceremoiiios 
have been performed, 
as-klioh, flint (lit. firestone) . 
asan, easy. P. 

asp, horse. (The generic term.) P. 
nspust, lucerne grass, 
isjdmlk, the spleen. Br. 


\S^] 




asta, } 

> was. 
astaili, j 

astc7i, I . 

astant, I * 


are. 

astdr, star. (P. sitara.) 


j 


Parts of tlie defeefcivo verb* to be, 
to exist. 

(P. hastan. Sk. As.) 


^ istarayli, razor. 

astagh, slowly. (P. ahista.) 

1 .^ 1111 % coarse, jbhick. 
astfn, sleeve. P. 

]*istin, a light cloud, cirrlius. 
asr (a. I ), impression, 
asur, dawn, morning twilight. Si. 
asur ( a. mercy, 

israr, inystoi^, secret. A. 

T • 

asroi-A, the third day of mourning. • A platform erected 
to commemorate it. 


asay/*, p.p. astha, f ut. khasa?», imp. bias, to rise>^ Asan, 
rising. Jlosh-asaii, sunrise, 
ask, a deer (f.) (P. ahu.) 

ask-mahisk, a kind of fly. 
asul ( a. cU>l ), original. 

asula, from the first. Asula gannoM, a born idiot.* 
asin, iron. (Cf. P. aban.) 

6 
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aslifl, a. eight o’clock in the evening, 
ash, from. (P. az ) 
iisli-koh, wlicnce ? 

ash-mocl/iii (for azh hamo/?//a), thence, 
y^l ashme^//ni (for azli hamcv?//a), hence, 
ashtali, s. quickness. (P. shiUibi.) 

iishkana^Zt, p.p. ashku^/<a, imp. bi ashkuii, to hear, 
listen. Compounded of ash- knauayA. (Ash = Skr. 
asm.) 

j^xl\ ishtha, p.p. of ilagh. q. v. 

ushta^/i. See oshta^/i. 

iujhy adv. conj. again, then. 

2 1 (\ghy p.p. a/f/itha, imp. biya, fut, kbfu^, (P. amadan, biya), 
to come. 

phe^/// \ 

IS coming. 

mana-a^//e», 

er-a////, to come down, 
dar-ay//, come out. 
inan-ayA, be a}>plied, suit, hit. 
PhihM-ay//, rise, 
dast-ay//, get, come to hand, 
kiird-ay/q be of use. 
ay/nihi, warning. (P. agah.) 

^cAcI ayAdi, again. Also ay/^. q, v. 
ay/^ar, if. (P. agar.) 
iiy/<ai’clii, iilthougli (raru). 

Jil ay/d (a. cli^), intellect. 

.ay /ana, effort, cndejivour. 
af, w.ater. (T\ ab, Z. ilfs.) 
af-aro hh, 

^ .T . water-bearer, 

ah, 

af-biay/^, to melt, thaw. 
v-5vl'^ u-3l irrigation. 

<*—’1 af-deay^, to irrigate. 
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af-slicf, slope, watershed, 
af-lay^iir, rapid, waterfall, 
af-mur^/i, waterfowl. 

* — il df-drik, a kind of grass. (Panj. manilnir.) 
dfsin, pregnant. (Cl. V. abista.) 
alsbik, s. soup. (Cf. P. al)-z:d».) 1 
ai’kin, box for holding coll3"riiiin. I 
dfim, o]>iuin. (A. afyun.) J 


iktar, ) 
ikar, j 


so much, thus much. 


( ? J\ Vn kadr.) 


akas, envy. 

uksa////, p.]). akastha, fnt. kaksi, imp. biakas, to sl^cp. 
aksard) gciu'rally. 

J5I 

akiil (a, (i^), intclloet, wits, 
akhdn, proverb, anecdote. Si. 
dkliar, buttermilk. Si. 
akhoro, nest. Si. 
ukaiya, in that way, of that sort, 
akila (a. celebrated. 

^ ag, rate of sale, 
ildj, cure. (A. 
aldhida, separate. (A. 
dlsi, idle. Si. 

ilay7^, p.p. ishtha, fut. kill. imp. bil. (P. Inshtan, hil), 
to leave, ubauduii. ilay/«*deay7i, y.]>. ishtho-'dd/Aa, to 
lot go. 

nlkah, the world, the universe, 

• ami), mango. P. 

ainbazi, embrace. (P. ham, bazu.) 
ambur, forceps. P. 

ambrah, servant, companion, (r P. hainrah.) 
ambal, mistress, lover ; companion, 
dmdan, income. (P. dmdan, to come,) 
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I imar, be, this man, this. For in mard. 

uinar, age. ( Ar.j*f ). 
ji] amur, slowly. 

ainsaro, equal in age or otherwise, 
amul, mistress (see ambal). 
amsodJi, grief. (Cf. P. afsos). 
annam, namesake. (P. hamuam.) 
amir, chief. 

vjl Sin, tlem. pro. that, he. 

. awhi. 1 , 

V Genitive of a?». 
awhiy^l. J 

a?diiyar. Objective and dative of a;?. 


I anbar, } 

, , ?* beyond, on that side. 


anbara, ^ 
inbara, on this side. 

anjir, s. lag ; khohi anjir, wild hg. P. see hinjir, 
I;*^**! aiidara, adv. inside. 

Uj4^i ! andema, adv. thither, that side, 
iiidema, adv. hither, this side.* 
w-iUil insaf, s. justice. (A. oLoif.) 
awzi, s. a tear. P. 
anktar, i 

^ J much, as much as that. (?. P. dnqadr.) 

I;Kil awgara, Tuesday. Si. 

angftwc, innumerable. Si. 

•yti] awgo, thither, in tliat direction, 
mgo, hither, in this direction, 
anmacha, an ammunition pouch. See hambdeha, * 
anmar, ho, that man, that. (For an mard.) 

* and, egg. Si. 

unhala, hot we&ther. Si. 

, j^ii) anisliay/t, s. (P. andsha), forehead ; fate, fortune, 
awar, spoil, plunder. 
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jIjT awdr, mixed. P. Awar hi^gh, to mix with, join, 
awaz, voice. P. 
obasi, yawn, 
obhar, east. Si. 

otak, s. a halt ; otak khana^7^,to halt, encamp, 
othar, s. a dust-storm, 
oti^/fc, s. 

ot'> s. 
oja^//o, awake. Si. 

stomach. Si. P.aj. See .-^a^/d^idan. 
avdari, s. irrigation. 

avr, on, upon, into. (Pazand, awar, on, over.) 

Qdh(\j adv. there, 
auzar, tool. 

iwazi, revenge, substitute. (A. 
awarza, pleasing, agreeable. 

osbta^Zf, V. p.^). oshta^/^a : imj). bosht, to stand, stay. (P. 
istadan.) 

oslitalainay/i.^ Causal of osJitagh, to post, set up. 

ogal, chewing the cud. (Si. Ogar.) 

old, adv. formerly, (Prom A. Jjf.) ^ 

olak, beasts of burden, (? Turkish wuldy/i.) 

olah, west. Si. 

oU, adj. former. 

j.Wj) ondo, overturned. Si. Ondo khanay^, to upset, 
auhsdn-khatd, a puzzle, • 

I Jam,. 

. Ohil.) 

aver, late. Si. 

dh, in, ah ! alas ! 

j'-*') ahar, the hot weather, the month Asarl^ (Si. Panj. Ahar). 
ahsiin, mankind. (A. ahsan.) • . 

ahanjay^, a sash, kamarband. P. 


a tank. 
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[Extra No. 


^ adv. here. (Cf. Zend, aciadlia.) 


(• or j, prep, this. 

or’g’a, I . ... 

} in this way. 
crangji, ) 

odhy 
Gilhiij 

cr, adv. down, below. sli’er, from below. (CF, P. zer, 
below.) 

er-iiy/z, to come down, 
cr-biini^/s, to swallow, 
cr-jaiiiiy^, to cast down, abase. 

cr-sliafay//, to go down, set (of the sun). er-sliu//<a. 

cr-rav.'iyZf, to go down. 

• . • 

cr-shaf, s. going down. Itosh-cr-sAaf, suivset. 

er-khaFay//, v. to descend, aliglit. 

er-khanay/i, v, to lay down, place. 

er-gwaM, the lee-side ; er-gwa/Z/a, to Ico-ward. 

er-ninday/t, v. to sit down. 

c.sh, this. (Cf. Zend, aesha.) 

iman, honour. • 

in, pron. this. 

•aiv, spot, bolt. ( A. 
ewaklui, alone, (Paiij. hekwa.) 


B. • 

bildslitlb, king. r. 

• bar, s. burden, load. P. 
bar-bandayA, to load, 
bar-cr-khanay/f, to unload, 
baray/i, adj. fine, thin, lean. (P. barik.) 
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baz, many, mucli. 
biize/i wii jba, of many sorts. 
bazcM bara?i, often, 
bazoyz ranga, many coloured, 
bazar, bazaar. P. 
bazii, limb. P. 
bazigar, juggler, 
basay//, v. to low (of cattle), 
bay//, s. a garden. P 
fW bay//, V. p.p. bai^/za to bo killed. 
bay//ar, s. a lizard. 

adj. remaining. A. 

• 4JW bal, s. flight. 

bal-giray//, to fly, take flight, 
bal-deay//, to let fly. 
bulat///, figure, .shape, form. 
baliu///iya, adv. from below, upwards, 
balay//, of age. A. 

Iniudi, s. a hostage. 

bang, a voice!, .sound ; cock-crow. P. 

banga, ) s. the morning. Pangawa, in tlie morning 

bango, J to-morrow. Thi-banga, the day al’ler to-niorrow. 

bangohina, in the early morning. 

bandan, a roujgh table. 

baut, refugee. 

bauti, shelter, refuge. 

baliir, s. a herd of donkeys. 

bahrav, s. male calves. 

* bapha, scurf. Si. bapho. 

but, self, oneself. (Si. butu, the body). 

bitfir, the two stars (forming tlic tail of Urm 'major). 

bathir, better, very good. (P. bibtar.) 

batblo, wooden mortar. 

batcra, quail. Si. 
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^ bij, Rcocl. Panj. 
bachli, son. P. 
baHt, fortune. P. 

ba^7it\vala, fortunate, generous, (used in addressing 
superiors). 

hu/Jita, p.p. of busbkaj^A. q. v. 

baHinal, velvet. (P. ma7r7/mal.) 

bad, bad (only in Persian compounds). 

bad-kbii, ill-natured. 

bad-dua, curse. 

bad-sliakl, ugly, 

badraga, an escort. 

• badi, enmity. P. 

buday7/, v. p.p. bucla/^a, to drown, bo flooded. 

(Si. budauu.) 

ba77/, s. enemy. Generally in the plural u;|«w ba^/ui/e. 
haJ/ial, s. a dcht. 
bar, a time, a season. P, 
ya-barc, oiice, 

thi-barc, again. Bazc«-baVa/^, often. 


bar, s. fruit. ^ 

ar, s. a desert. A. 

bira/7/, s. brother. Binl mani, my brotlier ! 

^ j/J banU’7/, coarse grass found in the lower Sulaiman Hills. 
barju/7/ar, s. brother (poet). P. 
bara^/iari, s. brotherhood. 

birazilMt, s. a nephew, (brother’s son). P. biradarzada. 
^ barawar, adj. equal. 

bardast, s. shoulder-blade (used in augury). 

^ burz, 


• 1 

;d, hi 

J 


high, upper, lofty. P. 


^ burz.4, 

% 

^ burza^/i 

JV'Ci;'* burzathir, adj. very lofty, higher or highest, 
burz. • 


Comp, of 
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VjJV y- barzi, s. a bag. 

baray//, v. i^.p. burfcba to carry away, bear off, remove. 
P.. hurdan, 

Er-baray7/, to swallow. 

Dar-beray/^, to defend, save, 
buray/i, v. p.p. buri^Aa to cut. P, huridan, 
burqa, s. a veil. A. 
birinj, s. husked rice. P. 

baro, I 2nd pers. sing, and plural Imperative of ravagli, 

baroe^//^, j go, go ye. P. burii. Skr. bbru. 

baroth, s. moustaches. (Cf. Pashto bret.) 

bresag/i, v. i)p. brestha jJ, to spin. 

buzi, s. » spring. 

baz, adj. thick, coarse. 

buz, s. a goat, P. 

bashara, the rains, the month of Sdwan. 
busbk, s. a horse’s mane. 

bashkayd, v. p.p. baslika^4a, to give. P. ba/r//sbidan. 
bushkay7^, v. ij,p. bu^V/tha, to discharge a gun. 
bay7«a, s. coward, runaway. 

*bay7il, s. in the phr.asc bay7d Q[va.j7i, to embrace. Ar. 
bay7fair, except, without. Ar. 
bukchi, horse’s mane, 
bakkal, a Hindu, a trader. Ar. Jl^. 
bakhii, where*? 

bag, a herd of camels. Pan], bag. Si.*vagu. 

4 ^*? bil, imperative of ilay7*. Bil-dai ! lot go ! 

^ bal, spear. 

IJj billa, s. medal. 
jjlif balrd, infant, 
balgo, dirt. 

' baluy^at, pubertj^. Ar. 

7 
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bilH, cat. Hindi, Si., Panj. 

^ ban, exposed surface of a stratum of rock, sandstone. 

bun, root, bottom. P. 
w buna, below, at the bottom, 
band, an embankment. P. 
bundar, the buttocks. Si. bundaru. 
banda^/^, v. p.p. bastha, to tie, bind. P. bastan, 
Saren-baiida^A, to liolp. 

Dro^7i-banda^4, to lie. 
bandi/t'/i, thread, 
buna^//, baggage. 

baiiii, an embankment round a Held. Si. baho. 
binni, a donkey’s pack-saddle, 
buuyad, foundation. P. 
y, bo, s. smell. P. 

Gand-bo, stink. 

Na/.-bo, pleasant smell. 

hot, vermin. 

butay/^, V. p.p. biita^/za, to cjose (the eyes). 
jjyJ bu/7/ay/^, bracelet. 

bo/J/ta, p.p. of bozhay//. q. v. 

hoiUi, a small tree producing Gugal gum, Bahamodendron 
mulcul, 

)y\ bor, chestnut (of a horse) ; poetically a mare, horse Si. 
boru. 

)y bu*!’, a bud. 

borchi, a cook. Turkish. 

)y boz, the Gugal tree, also the drug obtained fr^m it, BaU 
samodendron muhuL See bof77*. 

• kuz, wild, savage. 

P-P- boHtha, to open, untie. (Cf. p4zand, bo- 
zheshn, release.) 
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• bozhi, a boat. A. 

bq^7^, a joint in wood, 
bauf, a jnllow, inattrass. 

boka^/i, (1) to bleat as a goat ; (2) to be proud, frisky, 
bolak, a tribe, 
bull, beestings, 
boll, speech. 

boluiii, sweeping. Si. buhaii, 
bolitar, a host, entertainer, 
bohari, in front. 

Jv bolial, a barren, salt mountain, 
bohra, a vault, cellar. 

• I ^ 

'Y? bha, s. i)rico. Si. baha. bha-gira////, to bu^ . 
baha, v. the Eiver Indins. 
bahi'u//Eur, brave, a hero, 
bluigya, rich, well off. Si. bbagyo. 
bihan, a (illy. 

liSilyJ bharjcla, a fold, enclosure, pen. Si. bh:iin/o. 
bahai, sale. « 
bhit, a wall. Si. 

. bhatti, a kiln. Si. 

•• 

babar, a share. P. Bahar-khanay//, to deal, divide. 

baharkha, the mouth of Cluiit. P. babar. 

bhuray/i, p.p. bhuriMa, to be cru.shed, bur.',t. Si. bliuranu 

bibisbt, heaven. 1^. 

bholu, monkey. Si. 

bhorenay//, v. to break, burst (transitive). Caujai of 
, bhuray/e. 

Clibam bhorenay//, to wink. 

. Khond bhorenay//, to kneel, 

bhedi, s. the ankle. Si. bhedi. 

4- be, pr. without. P. 
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^ be-imiin, faithless. 

<^(>1 bc-adab, rude. 

4 ^ be-arain, uneasy, 
c— 4 s!L. bc-insaf, unjust. 

JJt4_ be-akul, senseless. 

4^ be-akuli, senselessness. 

^ be-pbiW/*, a snake, (lit. witbont feet), 
be-dihan, thoughtless. 

^ ^ be-sanati, useless, 

bc-sck, weak. 

^ be-shak, doubtless. 

^ be-shumar, innumerable. 

4— bc-fahma, unintelligible. 

<4- bo-kar, unoccupied. 

be-gunali, innocent. 

4^ bc-miyar, 

^ bo-haya, ) 

^ be-\vas, helpless, 
bai. Imperative. 

W-S- I 3rd pcrs3. sing. fut. f Cf. Pashto vi, 

i,A bi^;^, ) and subjunctive, i 

A AO b^^7^a. Past Part. ' 

hair, revenge. Pair-giray/^, to take revenge. 

uT/W bairi, revenge, enmity. 

beraui, harm, damage. • 

ber-khanayZf, to surround, encompass. 

bero-deay//, to turn back. 

beri, a boat. Si. 

bcg.ih, s. evening. Begaba, in the evening. P. 
bilan, s. the small intestines, 
bel, (1) a friend ; (2) a hoe. Si. 

benay//, s. honey. Benay^-mahisk, a bee. (Cf. P. angubin.) 
« Pashto gabina. 
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bing, dog. Bing, the Dog, i. e., tho middle star of the 
three forming the tail of Ursa Major, See under Gu- 
rand. Bing-mahisk, a horsefly, 
bowan, wilderness. P. bayabiin. 

bioM, possible. BioM-ne», impossible. Noun of agency 
from biay/i. 

biiiy/i V. to be, become, p.p. bi^7/a. 

Biay/i-ravay/^, p.p. bi^7io-sliu^Zia, to become, to snflice. 


patar, a hole dug for roasting meat over, 
para, hog-deer. 8i. 

parat, eliargc, entrusting, contidenco. Si. 
para, quicksilver. Si. 

Si. 

pasna, a night attack, 
u-/ ^ pak, clean, p. 

pakra, camePs riding- saddle. Si. p.akliiro. 
y^J'palo, frost. P. 

palcnay7^, to strain, sift, winnow, 
panjali, yoke (of oxen). Si. panj, 
uob paina, lower, ejistcrn. P. 
pat, s. silk. *Si. 
pat, s. confidence, trust, 
pat, s. a bare plain. Si. 

, patafa, in the heat of the sun. 
pital, brass. Si. 
patang, s. a moth, 
patsakh, oath. Si. 

pachul, curtain or side walls of a Baloch hut. 

jpuMt, s. the Bhan tree (Fopulus Euphratica), See phui7/t. 
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oJj 


paradtlav, s. ) 

^jiparU,s. 

paiiitd, ailj. stale. 

paa,a,da.gJi, s. a 6tep-son, (liusband’H son). 

pasLang, s. a wild luaii, savage, idiot. 
pn<J<bi, s. a berry. 

•_/i paltar, adj necessary. 

palaii, camel pack-saddle. Taiij. 
paluta, cur.so. 

pali/7, ay^ s. (p. faliia). The slow-match of a matchlock 
f pmda//7,, to hog. Si. pinaiui. 

pindoX'A, beggar. Noun of .agency from piudayi. 
jjiJ puMwar, (.also mucli-panwar), the Pleiades. 

Jyi, PO‘‘. «• a Hood. 

^Jyi P'"'a.7^h V. to bury. Si. piiranu. 
porb ah, wages. Si. ])orh^o. 
post, s. ,,oppy. Post-dod,i, poppy-hcads. 
thi pOhbayA, to dress. P. 

poshcn.ay7,, to clulho. (Causal of posh.ayA.) 

VOgokk, the gullet. 

^ '^**1 * tandiii^. (Pashto poll.) 

poh-khanay7t, v. to exjdaiu. 
pob-biay7,, v. to understand. 

^ *tTi pba, prep, on, upon, among. P.b.a. P.ashto.pab. Piir.M' pa. 
rba-wa/7,a», among fliemselves. 

pba,)*, s. foot, leg. Demi-pluirf7/, forefoot. 

Po-pha,/7,, footless ; a snako. 

'.7., ^-Pai- Z-padba. Skr. pdd% 

i)ha<7A-ayA, to arise. 

pba,7A-pbu8bt, instep. 

phiWA-guzdr, shoes. 

jlyj pbad7,.muchh, ankle. 

pba<77,.murJan, toe. 


V 
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pha6?^-murdana^^, toes. 
phaJ/e-nali, shin. 

plidf/Za, ring worn on a woman’s toe. 
pha^//^aJ^7^, wheel. 
j\i leisure. 

pharat, charge. See pdrat. Si. 
pharphu^/i,*a tree, (Tccoma nnduhttn). 
phari, last year. P. par-sal. 
plnircz, temperate. P. parhiz, safe, 
phash, bare ; phash-phat/A, barefoot, 
phashan, the male inarA7/or. i\ p.izan. 

turban. Met. The succession to a chiefship. Si. pilg. 
phawzdali, fifteen. P. * . 

hanging ; a noose. Si. 
lungs, lights. Panj. Si. phiphiru. 

^-2-^ phut, hair. 

phithi, alum. Si. 
phit, prick ly-heat. 

j\i phutur, original, genuine, tliorougl). 
phitayA, to turn sour. Si. idiitanu. 
phutak, short, stunted ; a dwarf, 
phatrik, a bush, (Grewia i>opulifolia.) 

L^y;{ phi/A, father. P. pidar. J^ihl. pid. 

phi/A-phirii, forefathers. 
w-S^Vi othta*, another, (In Tvachi.) 

phuA;At. See puA7^t, (Foptdus cuphwtica), 

^^1ci phaji, 

^ "^i^Vv phajya, 

phajya-ara^A, to recognize, 
pliado, pocket. 

phadea^A, v. p.p. phada^Aa, to run. 
phadima, adv. behind. 


I with, in company with. 
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Jiri 

bH 

^bfi 

trW, 

us*lrvi 


pha^ZAA, afterwards. 
pha<///i, liinder, coining after. 
l)har. prep, for, on account of. 
idiar, a wing, feather. P. par. 
phur, full. P. pur. 
pahra, watch, guard. 

phuraf, a young female camel up to 3 years old. 

pharama^/i, to deceive, deceit. 

pahrawan, long coat. Si. 

phrah, broad. P. fani^/i. 

phralul^A, 

phrahi, ) 


jdiarchhe, why ? on what account ? 
i/ti phurz, tinder. Si. purdu. 

phirishtay/^, an angel. P. firishta. 

phrusha^/i, p.p. phrushtha, to break, burst (intr.). 
Cf. P. furstidan. 

cjWvi pharmau, command. P. farm an, 
phurii, a moth. 

t 

phuri, a musquito or sand-fly. 
phroh, groy. 

tt 

phuri, a drop. Si. 

phroh, a plant, (Sagaretia Theesans?), 
phirenay//, v. p.p. 2)hircntha, to throw, cast. Cf. P. jiara- 
nidan, to cause to fly. 

Jti 2)huri^ashes. 

phizadayA, step-son, (husband’s son), 

^ phazhm, wool, P. pashm. 

i)bas, a sheep or goat. Pashto psah. 
phaso, answer. Pahl. 2 >asukho. 

ly 

phisphairi, two days before yesterday. P. pas -f phairi q. v. 
Cl“*tv pbusa^/t, a son. P. pis.ar. 
phusht, the back. P. pSsht. 
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phushti, a chaddar or sheet for wearing. 

P-P* phakka, to cook. P. pazidan and 

H. pakka. 

phaskk, a woman’s garment, boddicc. 
phakka, (1) ripe, cooked ; (2) a boil. H. pakka. 
phakki, anything reduced to powder, and taken down at a 
gulp with water. 
phagarayA, to melt, thaw. 

pbagew, early in the morning. P. pagah, dawn. 
iSfi phul, a flower. Si. Panj. 
c)^J j)uhal, a bridge. P. pul. 
phulat, steel. P. pulad. 

phullayZf, to rob, plunder, p.p. phulliMa. Si. phuranu. 
phulkand, sugar. 

phalo, direction, way, side. Si. palau, edge, border. 
Pashto, ditto. 

lylyi phalwd, in a direction. 

phuliih, nose-ring. Si. bulo. 
phalli, section of a tribe. 
w.5^i pahli, rib. P, pahlu. 

phulli, the cap of a gun. 

phali^Aay^, match of a matchlock. P. palita or falita. 
phalit, unclean. P. palid or i)aliz. 

^^4-^ phimbli, eyelash. Si. piiubiiii. 

•3Uyj pahnad, side, direction, 
pahnal, flank, 
phanch, five. P. panj. 

phanjak, one-fifth. (The share of plunder due to a chief.) 
phanjah, fifty. P. panjah. 
pahwwal, shepherd, 
phini, calf of leg. Panj. 
phaner, curds, cheese. P. panir. 
gv phanerpuch, rennet. 

8 
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pliAwatl, a mountain, a peak. 
])liupljJ, paternal aunt. Si. II. 


there, thither. 


phof?ha«,, ) 
phor 7 //a?i-(lemi, the coiniuoii white biiulwcod. 

>?^tv phor, a ])ipe made ot‘ clay, or a leaf of j>lu.sli, ('furimrroi^s 
ri tell i( ana, tsvis^ted spirally. 

P^iost, ]>oppy. P. ])Ost. 

^yV"! s. ehalT. ((^f. P. puk). 

husli, CalUgoniim polijrfonoides. Si. piin j. 
jjhogri, s. a goat given as wages to a goatherd 
phol, s. search, enquiry, demand. Si. 
ph(d-p]iurs, -s. <[nostioning. Si. P. 
phol-Khana7/^ v. to ask, demand. 

^jTiri phola</7/, v. to search for. Si. phohnui. 
pholo/i'/i, V. one who demands, a rohlxu-. 
pho;/z, .s. nose, (Of. Pashto, pazah. Ilrahoi, hama^:.) 
phedilra////, v. p.p. phedashta, to show'. 
i>hid/i, s. heel. 

Mphe/Z/ubi, ) 

j>he(Z//a<7//, visible. Ih paida. 
j)hii(l//i\f//icn, is coming. See ay/^. 

pint 111 lit///, a plant. A small species of Tliiphorhin found in 
the southern Sulaiman hills.' 

phir,. s. an old man j phiraiid, an old w'oman ; adj. old. 
P. pir. 

jiixi phir, s. the jal tree, Salvadora oleoides. Si. ^ 
phainiri, adv. the year before last. P. pirar-sal. 
phiruk, s. grandfather, 
phiri, s. old age. 

phaivi, adv. the day before yesterday. P. pari-roz. 
phisa^i, 1 „ , , „ 

ev. 
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^j^hci pliisb, tlio dwarf palm, Chamcerojys ritcJiiciim. 
i'li'si, before. P. pesh. 
pbc.'^bi, adj. former, first. 

pbesbii, formerly, first ; plieslia, buiulainagb, to fore.siiill. 

pbfyA, fat, grease. P. pi'h. 

pliifal, a bush. Daphne miicronnta. 

pluUi, eom])letc, full, p(‘rl'eet. 

pin inaz, union. P. l>iya/- 

tV»tv pboba////, to tbru.si ; to enter foiTilily. Si. pennnn, 

*, gi4-fr^ pbebi, a seaffold (for watebiiig crops). wSi. 
jjiy;U///ay7/, a footman. P. i»iyada. 

pif//ar, a short grass found on the Snlaiman liills, growing 
between the coarse tuft-s or gasbt. 
peeb, a screw. P. 
paidaisb, produce. P. 
pa\^//am, a message. P. 

T. 

jliAjls tabidar, obedient. A. P- ^ 

^ tapburayZi, v. p.p, taphuri^Zia, lo stumble. Si. ibabirjinn 

tiij, a cock’s comb. 

tar, wire. H. 

tari, clapping of bands. Si. tari. 
ta//un, reverence. A. 

tas, cup. (Ivare.) 

tak-kbafa^A, to 11 inch, .‘<by (of a borMi). 

SUSIj talabala, putting off, postponement. Si. talo. 
talan, a f)ush. Talan deayA, to pu.sb. 
talo, the palate. Si. tiiru/i. 
tab, odd (in numbers, as opposed to even), 
taha, inside. 

taha^A, true, right, correct. 
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tabiyat, temper. A. 
tapal, post. Si. t^-pal. 

trath, a plant (called maitr in the Dorajat), Amhasis 
multijlora. 
trail, counsel, 
tirtha, mad. 

tmsh, harsh, sour. P. tursh. 

taray^, v. p.p. tara^/za, to swim. Si. taranii. 

tarka^A, p p. tarka^7;a, to cackle. 

trund, cruel, fierce, passionate. 

tarhan, a young camel. 




tri, an aunt (paternal). Panj. Skr. stri, woman. 
tri-zaMt, a cousin (paternal aunt’s son), 
trer, dew. Si. 

tnt, s. bread steeped in milk or soup, 
tushna, s. frog. 

ta^Aar, a small watercourse on low hills. 

I See tak and tak-khafa^A. 
tap-khafay)^. ) 

tikka, swift, sharp. Si. 

tal, mole. 

talab, pay. A. 

talay)^, V. to fry. Si. taranu. 

tilH, palm of hand ; sole of foot. Panj. tari. 

tamaku, tobacco. 

tambela, stable. A. 


^ tumho, a plant, Cfrotalaria Burhia. 

tund, maimed. Si. tudo. 
tankh, narrow. P. tang, 
tankh, a pass through a defile. P. 
tang, girth of a horse. P. 
ting-dea^ii, to drink up. 
tung, a hole. See tong. 
tanga^^, to hang. Si. tanganu. 
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tawar, voice, call, speech. Si. 
tavvan, a vessel for baking bread. P. taba. 
v:;ly tawan, battle, fight (poet). 

toba, a spring. Panj. 

Vy top? 3* cap. Si. topu. 
tota, parrot. P. 

to/ch, a valley between two parallel ridges, a path through 
ditto. 

tauM, voice, speech ; tauAr/^-tawar, conversation. 

Jy tauzh, adj. bitter, brackish. 

Jy»ta,^zh, s. a bush, Salvailora Persica. 

^y tosa^/i, V. Sec thosajj-Z^. 

^b^y tosena^Zt, v. Causal of tosay/i. 

• tg 

tof, cannon. P. T. top. 
tilfak, gun, matchlock. P. tufang. 
jJJy tawakkul, dependence, confidence. A. 
tmS^y tong, hole. See tong. 
thaA;^, leaf. 

Jy thar, dark. R tar. 
thaf, heat. P. tab. 

\ihaf, waterless. (P. tah, low and ab, waiei^?). 
thafa^^, oven. P. tabah. 

thashayA, p.p. thaMtha, to gallop a horse. P. iaMtaii, 
taz. 


tbashi, s. gallbpping j Galagh-tbashi, horse-racing, 
thala, s. a company. 

than, which? thango, whither? than- ran ga, how? 


yjy than, s. a pack-saddle, 
thanwan, s. damage. 


thap, wound. 
jy thar, moist. P. tar. 

\J*^jy thurs, I 
thars, ) 

* ** * *7 

thurs ay v. p.p. thursi^na, to fear. P. tursidan. 
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thursoH, a coward. Verbal noun from tbursay^. 
thursaina^/^. Causal of tbursa^//, to frighten. 

^ jir^ iliaray//, to return ; p.p. tliai77^a ; thara^/i-ayA, to come back, 
throngal, luiil. 

tliarainay/i. Causal of tbaray/^, to give back, send back, 
tbusi, a small bird. 

jy tlinsay//, v. p.p. tbustba, to faint; to go out (of a lamp). 
LT^ tbasb, an adze. P. tasb. 

thasbay//, v. p.p. tba/j/zta, to run, gallop. Zend, tacli. 
tbay/nirsbo/i, a plant. 

tbay/iard, matting made of the loaves of tkc ]>hisb, (Cha~ 
m (Crops vitchimw), Cf. Pashto tayZ^ar, carpet, 
fever, boat. P. tap. 
tbafar, an axe. P. tabar. 
tluifayZ/, to become hot. 

O-v** tbal, a valley, an alluvial plain surrounded by bills, 
tliul, a fort. 

tablang, face of an exposed rock-.stratum. 
tlialtayZ?, v. to .stammer. , 
tablisbk, broken edge of an exposed rock-stratum, 
tbam, ambush. Si. 

Tham-biagb, to lie in wait, 
tubmat, slander. A. 
tbun, thirst, 
tbanaH, thin, fine. 

V tbango, gold. P. tanka, tanga. 

usV tliuni, thirsty. 

#• 

y\c^ than, ) thou, 2nd pers. pronoun sing. nom. P. tu. Pa.sh- 

V tba, ) to, tab. 

thora, quarter (in lighting). Si. 

tho.say/i, v. p.p. tbosta (causal of thusayA), to extinguish, 
put out. 
tholayA, jackal. 
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thola^/i-kunar, a biisli, Zizy pints oxypliylla, 

(•jV thorn, garlic. Si. Panj. Ar. ^ 
till, other, another. 

Thi-bare, another time, again. 

Thi-rosho, another day. 

Thi-kase, some one else. 

Thi-banga, day after to-morrow. 

Thi-handc, somewhere else. 

Thi-sal, next year. 

thir, bullet, arrow ; th^r-janay7^, to .slioot. I*, tir. 
tly r-dan, a bullet-pouch. 

^ thiray//, horse’s nose-bag. 
thoph, sharp, swift. 

TUe^/iaf, “ swift water,” name of a stream, 
thcy/fi, all. 

thil, ago (used of animals), 
thelay/i, oyoball. 
thcwa^/<e?i, all, the whole, 
thill, a slave (Inale). 
tirband, the constellation Orion, 
tez, sharp. P. 
tezbay//, a melon. 

Vlf^ tezhay/d-khoh, a hone, whetstone. 

teliiR, a push, sbovc Si. thclho. 

Telaa dcay/t, to imsh. 


T. 

tubi, advice. Si. 
tapur, felt, namda. Si. 

copper. Si. tramo. 
y trapay/i, to drop, drip. 

trimay A, to drip. Si. triman ii. 
trimu-af, dripping well, or small waterfall. 
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tfy traka<7^, to burst (used of boils), 
trorodar, a firelock, 
tilu, a bell, 
tindini, firefly. Si. 

** 9 

tobi, dive. See tubi. 

Tobi deayA, to dive. 

n 

yy topu, hat. Si. topu. 

tond, turban, met. a great man. 

tong, a hole. Si. tungu. 

thahina^/i, to make, construct. Si. tliahanu. 

thcr* ^ mountain peak. Panj. 

tluthal, female ravine deer. 

tbilay/^, eyeball. 

Vy^ tituna, the bulbul. 

titihar, the sand-piper, Tringa goensia. 



jabah, quiver, 
jar, net. Si. jaru. 

twins. Si. jaro. 
j^si'xs, spy. A. 

V. p.p. jai^/^a, to chew, 
jiigru, watch. Si jagu. 

J%ru darayA, to keep ^vatch. 
jaA), chief. Si. 
jan, body. P. jan, life. 

jan-jcbho, body armour, 
jdn-shotf/iay/i, to bathe, 
jan-khanay^, to dress. 

i^ngoh, arms and armour, when girt on the body, 
janwar, domestic animals. P. 

^ jahil, lower, east. See jahl. 

jaizo, promise, engagement. A. jdiz. 
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jat, camel-driver. Si. 
jiitliir, millstone. Si. jandru. 

St 

ja^/ni, p.p. of \sLm\g1it 
ju/jZ/t, scabbard of a sword. 

ju/t/it, adj. even (in nmnbers, as opposed to odd). Pashto 


ju/ij/zt. 

jar, clothes, dress, 
j arid a, a ^loor man, pauper. 

^ move. 

g.ama juzay/^, to walk (of a horse). 
jjizo/r7«. Verbal noun from jiizay//, moving, the i)ulse. 
jist, zinc. P. 
cl*^*?*" jay// dal, s a Jat. 

jay/alali, s. the language of the Jats, viz., Panjabi or Sindhi. 
jayZtar, liver. P. jigar. 
juft, a pair. 

attack. Si.julah. 

V?" ; 

julgav, a croVd. 

^-^ 7 ^ juma, Fridaj^. Ar. jurn’ah. 

jauiara, everlastingly. "Si. jamar. 

jmnb, moving, shaking. 

juinla, collection, total, amount. Ar. 

jan, s. woman. P. zan. 

jan-^al, a band of women. 


iannat, ) , 

. „ . ) heaven. Ar. 

jantal, 

- jauthii, ' Si. jandru. 

janclar, 

jiiid, self, oneself. Si, , 

wa^//i jindey7/e;e, one’s own. 

C'*- jana^7?, v. p.p. jaf/ni, to strike. P. zadan, zan. 
tari janay/i, to clap hands, 
chapol janay^, to slap. 


9 
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dapura janay//, to stamp. 

di^Z/ar jan.a^, to dig. 

daiYi jana^Z/, to Least. 

dak jana^Z/, to solder. 

dag janayZi, to rob on the highway. 

Hil jana^Zi, to vomit, 
dang janayZ/, to sting, 
tiifak jana_^Z/, to shoot, 
khatr janayZ/, to breach a wall. 
hu/Z/a^Zi janayZ/, to kick, 
sinda jana^/i, to whistle. 
tauZ:Z/ janay/f, to cry out. 
go////ra jaini^Z/, to snore, 
cluip janayZ/, to clap hands, 
gwaiikh jauayZt, to call out. 

jinkh, I s. a daughter. Dim. of jan. Cf. Pashto jiiuu, 
ianikh, ) jinakai. 

jung-bila, a modal. 

jo, s. a stream, canal. Pehl. j(h, P, jui. 
syjih jo, a perennial stream. 


jau, s. barley. P. 

jawiib, s. answer. A. 

jawar, s. a pair, yoke of oxen mate. Hind. 

jawiiiw, good. 

jawaniya, adv. well, 

jodif a man, Avarrior. 

well, strong, in health. Si. joru. 
jaur, poison. 

jaur, the oleander, Neriim odcrum, 
jozho, a small fly. 




jonigb, 

joraina^A, 


to make, construct. 


Si. joranu. 




yoke. Si. jog. 

jMa, ararice, usury, A. Si. iydk 
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jufa-Hor, a usurer. 

jogiii, a wooden mortar for cleaning corn, 
jogindar, stick or pestal for ditto, 
jiil, a largo bag. 

jaulian, a lieap of corn at harvest. P. 
jluiti, a peep. Si. 

jV^ jalui-r, s. a flock of birds. Si. jluiri. 
jabiiz, a ^hip. P. 
jihan, the world. 

deba jihana, in the whole world, 
jt^ipay//, to toss up. Si. jliapanu. 
jbntka^//, to sob. (Cf. Si. jliatko, a lit of j^assion.^ 
jliur, clouds. Si. jhiiru. 

LSjt^ jhari, of more than one colour, 

jkag, roam, scum, froth, bubbloy. Si. 

jhul, carpet. Si. 

jubul, deep. 

jalil, low. 

jalila, below. • 

J V?* jahl-burz, ups and downs, inequalities. 

^ panklia. Si. 
jhaii, small bird (snipe r^) 
jhanda, a flag. Si. 
jhera, a quarrdl. Si. jliero. 
jebho, s. arniour. 
jait, carncl-saddle. 
jedi 

, ft.) a companion, associate, 
jcdiri 

]yhf s. pasture. 

s. bowstring. P. zih. Pushto, jai. Si. jihu.* 



chabar, short grass. 

VV ‘chap janay//, to clap hands. 
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cliapol jana^/, to slap. 
clia/7/, a well. P. chab. 

' ch;ir.n^, v. p.p. chari/Z/a, to look out, spy. 

chari, a guide, spy. Si. 
cluiri a^cnt, Si. cbavlii. 
cluik-deayZ/, to split, rij) up. P. 
cbjiui, tbrcsbold. Si. cbauwtlu. 
cbablia, saiulals. 
cbup kbanay/{, to be quiet. Si. 
cbap, loft. P. 
obap-dust, loft band. P. 
clia])-cbot, crooked, 
ebapriii, an English rupee, 
cbapi, adj. loft, sinister, unlucky, 
cbit, woman’s petticoat, 
chat, roof. II. 

cbata kbanay//, to grasp, catch bold of wiib tbc arms, 
cbitar, matting. 

. ^ * 

cbatiiy//, p.p. cliat/Z/a, to lick. Si. Obataim. Lab cbatayA, 

to flash in tbo jnin. 

cliati, s. a line. Si. 

yvv^ cbacbbo, bow ? 

char, a path hemmed in by precipices on each side. 

ebur, a small bill torrent. 

ebarp, adj. fat. P. 

ebafpi, s. fat, grease. 

ebaraz, tbc boubara, (olis houhara). P. 

^ ebaray//, to wander, go about. Si. charanu. 
cbirlng, s. a spark. Si. cbinig. 
ebaro, merely, only, 
ebaro/i;/!, wanderer, vagabond. 

, cbirra, shot. 

cLarainayA, to watch cattle, to graze. Cahsal of cbarayA. 
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lSj^ clian, madman. 

cliavayZ/, to ascend, climb. Si. cliarlianu. 

cliushma, a spring. P. cbaslnna. 

cbisliayZ!, p.p. cliisha^//a, to sneeze. 

cbi^/iird, tbo babul biisb, (Acacia Jacqiicmonlii) . 

cbu^/nil, a spy. • 

cbay/zal deay7«, to throw away. 

cbilvtar, bow mucb ? How man}''? (Probably for cbi 
cliikar, qadr). 

ebikay/q to pull, drag. Si. ebbikanu. 

ebukay//, to kiss. 

ebukb, a cbild. 

cbukbcbori, cliildreii. 

ebakba, on, upon. 

ebaga, testing. Cbagti-balwar, a laiigbing matter. 
iJt cbil, forty. P. cbibal. 

cliillay//, to peel, scrape. P. cbalidan. 
cliillur, peel, bark, scales, 
ebilkay//, to^sbiiic, glitter. Si. cbilkanu. 
cbiilgu(77niy//, bat. 

ebulumb, s, earring. (Cf. Si. cbuinbulu. )» 

A ebalo, s. a ring. Si. cbbalo. 
cbanib, a spring. 

cbambaray7/, v. p.p. cbambari7^a, to spring upon. Si. ebatn- 
barami.* 

cluunbo, ball of foot, claw. Si. ,* * 

ebamra, bat. • Si. ebamiro. 


cbamay7/, a spring, fountain. P. ebasbma. See cbhamay^-. 

chana, opinion. (Cf. P. chaiiidan.) Mam chaiia, in my 
opinion. 

cbinju, croAvbar. 


ebund, ) . . 

• • } point 01 the compass, 

ebundra, ) 



chinay7/, p.p. cbi^7«a, to pick up, gather, collect. P. cbidan. 
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clian", banjo or guitar. 13. 
cbot, aclj. crooked, bent. 

Chot kbana^/^, to bond, tr. 

Chot bia^/i, to bend, intr, 

Cbot cliluim, squinting, 
cboto, a%orse-lly. 
ebawa, jest, 
cbawiigar, jester, 
cbucli, little finger. Si. cbicb. 
cliaupber, round, 
cboro, boy. Panj. 
cbori, oi'idian. Si. chboro. 
cliuri, cbicken. 

cbofay/it, v. p.p. cboG^/ia, to pound, tbump. (Cf. P. koftan). 
ebba^A, a well. P, cbiih. Z. cbittba, pit. 
cbib, wbat ? 

ebbil, forty. P. cbibal. 
clibibiv, cold wcatber (Jan. Feb.). 

1^ cbbain, tbc eye, P. ebasbm.* 

cbliam bboraiiuiyA, to wink. 

« cbbani pbusbt, eyelid, 

ebbatav, s. joke. 

ebi for 4 ^^^^ bccbi, anything. P. 

ebi, s. a thing ; cluc-cbie, somewhat. 

cbyar, four ; yake cbyar, fouriold. P. clnibar. 

*. cbyiir gist, 80 ; cbyar kund, four-conered. 
cbyar gist dab, 90. - 
cbyar pbaJ/^, foor-footed, 
ebytirdab, fourteen, 
cbyiiraini, fourth, 
cbebar, news. 

^ chit aray7^, to be crushed. Si. chitaranu. 

* • cbetay/q to repair, mend. Si. chotanu. 
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clicv?7/a^^, a caivn erected to commemorate any notable event, 
chiklo, a little. 


^ Kh. 

^7/az", dirt. 

AAazg-barokli, sweoi)cr. 

I’Z/azgo, dirty. 

X;Z(an, chief. Sec Han. 
jl*7/aiidiiii, family. 

Z;7d(lmat or Z-V/izmat, service. 

Ji'JiiiVy a (lonlcey (female). 

/iZavgoshk, a hare. 

^ Z*7/arch, expenses, 

74:7?amis, Tlnirsday. 

^Zanda^//, p.p. Z7iandi^7/a, to laugh. Su kliaiuhi////^. 
Z*7/oja, eunuch. 

7t’7/iish, hap])}^. See wash. 

Zhushi, happiness. 


o D. 


diipura jana^7/, to stamp. Si. daphora. 
dd77/gipt, dealings. 

;b dar, wood. 

dara^7/, v. p.p. dashta, to have, hold, hold in. 

dashtiya (piietly ! P. dashtan, dar. 
das, a grass- knife; sickle. 


^tii dagh, 
day/<d», 


' 

brand, spots, blemishes. 


S'J dal&, thick. 

\s)^i dan, corn. P. ddua. 


P. 
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uSf 


^ until, up till, till when. (Cf. Si. dani, time.) 


Si. tlanli. 


eland, 

(lankoh, 
cldiu, 

.IaaIc) dahantlu, 

dain, J 

dahu, complaint. 

dai, nurse. T. 

ddima, for ever. A. 

dawiigar, s. chamjnon. 

datlidn, .s. tooth. P. dand.nn. 

datliaii-dor, toothache. 

, di/i‘7/, s. spindle. P. duk. 

^3*5 d\(lhiif/Jij i).p. da/t/zla, to brand. 

dar, luvj). out, outside. (P. dar, door.) 

dar-bara^//, to defend. 

dar-khal’ay//, , . 

^ ^ ‘' to come out. 

dar-d//7/, 

9 )^)^ dar-rava/77/, J ^ 

v v : to escape. 

dar-shafay7^, ) • 

dar-khana^7/, to put out, expel. 

dar.saray7/, to protect. 

^ dargozha^//, to look out. 

dara, adv. outside. 

dra7t;//, s. vine. Si. drakh. ’ 

j'j^ drjizh, adj. long. P. daraz. 

dnwdid(7//, 

drfizlii, 


s. length. 


durah, well, in health, 
durahi, health, 
darahiya, a promise, 
durr, good, excellent. 

durr, an earring worn in the lobe of the ear (P. durr, pearl), 
dirja^/i, sec dinay7*, to burst, 
dard, pain. P. 
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drust.,*iill, tlio wholti. (Pashtio drast.) 
drishny//, p.p. drishiha, to bite, 
dnislia^//, p.p. druhlitUa, to grind, 
i— darasl)lc, tree. P. dira/7/t. 

diragli. S('o iWnixfjlt, to tear. P. daridan. 
danii;iii, s. medicine, spirits, g\in])o\vder. P. diiru, davman. 
f draRza////, to go swiftly (poet), 

draiig, precipice. 

dro.sliam, front, foremost part, sliapo, countenance. 
dro//A, false. P. 

^ droy/^-banda 7 A, to lie. 

droy/'-bando/7/, liar. 
dro////vand, lying, deceit, 
droll, false. Si. 
drub, all. 
drubaui, pistol, 
darri, out, outwards. 

dris, a IJalocdi dance, at wedding^^, and also (<Mlled yV/rr/nor,) 
rejoicings^ accompained with siionting or groaning, 
drill, rainbow, 
duz, thief. P. duzd. 

^ dnziu/Zi, to steal. P. 

\jji3 daz-Wilg, bridle. (For dast-wag ) 
duzwiibi, friwiulsbip. 
duzi, theft.* P. 
dazbak, s. a snipe, 
duzbman, eiieniy. P. duslinian. 

Cf. Zend, duzb, in duzbd:i, evil, &c. 
duzbmani, enmity. P. 
dast, s. baud. P. 
dast-aj/4, 

1 1 1 i- I ^ obtain, come to band. 

QtlSTJ" k ilHlrViyAj 

dast-laiiiayA, to touch, 
dast-latli, walking-stick, 
dast- Matt, signature. 


10 
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(lastfiy//. litiTidlo. P. dasta. 

dastur, custom. P. 

dasht, a barren plain or tableland. P. 

du’a, prayer. A. 

ne/r/i-du’a, blessing, 
bad-du’a, curse. 

diy/zar, land, ground, level country. P. dibar, 
Ciigli ar- wazlni, laiidl urd . 
diy/far-janay/z, to dig the ground, 
daf, .s. mouth. 

daf- janay//, to l)oast. 
dal'-daragh, to be silent, 
da fa-da r ! be silent ! 


da Far, 
dawar, 
daftar, 
davtar, 


I mouthful. 
I bard. r. 


dal' sar, cover, lid. 

V— dak, join, mending, 
dakjanay//, to solder, 
diikli, needle’s eye. 
dukh, troidde. Si. 
dukhya, ^Yith difllculty. 
dag, road. Si. dagu. 

dag-jjinay//, to rob on the highway, 
duggav, s. eagle. 

dil, s. heart, zeal. P. 

dil- janay//, to retch. 
dil-shu/7/i, retching, 
dil-gir, sorrowful, 
dal.ay//, s. boiled rice, 
dalko-dcay/^, to threaten. 

. dillo, an carthenpot, ghara. Si. dilo. 

dumb, tail. P. dum. 

mazar-dumb, tiger’s-tail (a plant). 
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e)-> 

tio 

>ij 

Uij 

jljj 

yjj 


dambiro, a I3alocli banjo oi* guitar. 

dainbul, a cairn erected in irony to coinmoinorato a sbamo- 
fiil action. P. 

dan, a tax levied b}’^ Paloeli chiefs. See dan. 
daininliara, till then, 
dinay^, ^ 

dira^//, [- p.l>. dirlha, to tear. P. dandaii, din. 
dirja/y/y, ) 

da^^z, dust. (Cf. Si. daj.) 

danikai’, till now. 

dunya, the world, people. A. 

(to, two. P. 
do-gist, forty. See ehil. 
dawar. See dafar. 
dwazdah, twelve. P. 
dwazdaini, twelfth, 
dobar, the rhcst. 
dobaraii, twice. 

davtar, bard, reciter of genealogies. P. daftar. 

t 

dath.aii -dor, tooth-ache. 


dor, pain. 


laf-dor, belly -aehe. 


daur, rich. 

dora, double. Si. diihiiro. 
doro/t7i, ill, in ^troiilde or pain. 

lO " ' I hell. P. dozaM. Z. duzhawha. 

dozbi, ) 

V-ii^***^*^ dost, friend. P. 

doshay//, p.p. dokhtha, to sew. P. 

* doshay/^, p.p. dushtha, to milk. P. 

doslij, last night. P. 
doy//, p.p. do//5a, to fetch water, 
doy /an, pregnant, 
daulat, wealth. A. 


Pashto dozha^•7A. 
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clumfiiidil, with two turbans, i. r., a man of clistinctiou. 
di'ihoR, vSinoke. Si. 

(lab, ten. P. 

clihan, thought, consideration. Si. dliyanu. 

*^**5 dhak, liurt, injury. Si. dhaku. 
dahay//, to get, touch, 
dhul, drum. Panj. dhol. 
dahini, tenth, 
dhing, powerful, 
dliiir, dust. Si. dhiiri. 
daluis, bastard, a term of abuse, 
dliuli^a, dust. Si. 

t 

di, also. Dl — di. Both — and. 
deb, thumb. 

dl/Zdo, mist. (P. dud, smoke.) 
di/iiA, spindle. P. duk. 

detZZi, an earthen pot. See dez. 


sight. P. didar, did. 


di^/Zf, 
duMar, 
didoZ,7«, eyeball. 

^dJfdir, far, apart, separate. P. dur. 
dir-zanay//, far-seeing, wise, 
der, while, time. P. der. 
dez, pot. 

dey/sra, large pot. P. 
demjrface. P. adiiiia. Z. daoma, 

J dcinti, before, in front, 
dim, back, 
dim a, behind. 

deh, country, land, tract, territory. Si dehu. P. 

Z. da^ha. Skr. desa. 
deay/^, v. p.p, da^/^a, to give. P. diidan. 
dem-deay//, to send, 
drik-deay^, to leap. 


dch. 
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to let go. 

riar-doa////, to send away, 
gon-dea*///, to accoinpany. 
ma7^-dea^7<, lo apply. 
mokal-dcay/A, to disinissj. 

5 p. 

dato, dust. 

,^ <■5-1*5 daelii, a female camel. Si. 
dadi, grandmother. Si. 

KSyyi diidepotro, descendants of the same ancestor. Si. 

d?in, desert. 

dandali, a winnowing- sieve, 
dani, time, a certain time. Si. 

** I ■" 

(lab, alarm, war news. Si. 

53 did, 

y’55 didar, 

daddav, poiij'-j^nag. Si. dradro. 

dratta^;/^, v.,p.p. dratta^/^a, to fall. Si. drahanu, p p. (Iratho. 
(Irik, jump, sjn’ing. 
t> , drika^/i, to jump. 

(Jrakan, carpenter. Si. (Iraklianu. 
dragay//, to cantor. (Si drak). 
droll, falsehood, lie. Si. 
droha, false, dishonest. 

(.lasay7^, v., p.p. dasa//fa, to .sliow, point out. Si. dasanii. 

« c)^*^ (lukal, dearth, famine. Si. (lukaru. 
digh, pice, copper coin, 
dan, by force, violently. Si. danu. 
danjihur, a forcible contribution, 
dandwar, a tooth-brush, 
dang, sting. Si. dangu. 

daiig-janay^, to sting. 

15^5 ‘doda, poppy-heads. 


I frog. Si. doclaru. 
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doil, framework, bones. Panj. 

Inisbke^i dod, a dry skeleton, 
(lor, a pond. Si. (llioro. 
dol, a bucket. Si. (loin. 

(laulii, ilie forearm. Si. doro. 
(lolo, cooked. 

(lolo biay//, to be crooked. 

(lorn, 


(Joiub, 


bard, minstrel. Si. 


(k)mb;ini-a f, 
dom b- k h iisb ta y A, 
t— do^^rtj bo 1. tie. * 

dnnga, deep. J^inj. 
doll, bin, offence. Si. doliu. 

(Joi, .spoon. Si. 

^ (Ibaburay/?, p p. (lluibnrtha, to stunib. 

^ (Ibal, sbiold. Si. Panj, 

(lliakiin, cover. Si. 

^xSJtd dhakani, knee-pan. Si. (Ibakini. 

(lliund, skeleton. Si. 

(lliing, crane. 

(li(lar, muscle.s, biceps. 

(lor, busband's younger brother. Si. (leru. 

dii*, 


mirage (connected with a legend 
of a minstrers death). 


J. 


dir, I 

dil, i 


body, form, shape. Si. (lilu. 


.^tr - (lelhu, fruit of the khalcr (caj)paris aphplla). Si. (lelho. 
dcinbbu, wasp. Si. 

(Ho, lamp. Si. clio. 
yirJ^ dihav, leopard. 


E. 


^ rachi, camel-driver, 

raza, painter. 
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rast, true. P. 

Yimilj truth. P. 

^1; nik, cheek-bone, 
ran, thigh. P. 
riih, road. P. 
rahdi, fate, death. 

rahzan, head of a band of robbers. P. 
rahak, cultivator. I’anj. 
rabb, (Jod. A. 

rapla, p p. of rava^//, used in the sense of began, begun ; its 
• jdace ill the meaning went, gone being Bup])lied by 
shu///a. P. « 

ri/:/«ta, ]).p. of risliayA. (p v. 
rid, f. sheep (sinall-lailcd). 8i. ridh. 
vixdlrAglt, ]).p. rastha, to tear up the ground. 
ra^/Zfa////, to be beaten, to lose (in war or play). 
vuillr^gli, V. p.p. rustha, to grow, germinate, spring up 
mount. P ruslan. 
razainayZf, p.p.^razaintha, to nuiko. 
ras, juice, sap. Si. ra.su. 

^■^•rastar, wild beasts, game. 

syahe7i rastar, wild swine. 
rasay4, p.p. rasi^/ni, to arrive. P. rasidaii. 
rasaina////. Causal of ra.say4. 
rasbk, lice. * 

ray//, i)ulse. P. rag, vein. • 

ray//am, collection of c^iids, threatening weather, 
raftar, paces. P. 
rakh, s. lip. 

rikeb, stirrup. P. rikab. 
rag, vein, pulse. See ray7«. 
rug, precipice. 

jj; ralayA, to mix, join. Si. ralanu. 
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rumb, a run. 

rurnb zivagli, to run, hurry, 
ruinbay/i, to run away, gallop, race (on foot), 
ramba, chisel. Si. rauibo. 
rumal, towel. P. 
raina^/i, Hock of goats. P. ram ah. 
ran, married woman. Pauj. rand, 
rand, track, path. Si. randu. 
sar-rand, comb. 

randay/i, to comb, part the hair. 

runuy/i, p.p. riithn, to reap. Cf. Pashto, rrvvdiil. Skr. In. 
.5; ro, contraetod from ro£h, 3 rd per. aor. of ravayA, will go, 
goes, may go. 

^ ro, contraction for rosh, da}^ sun. 
bar- VO, every day, always, 
ro-taf , heat of sun, glare, 
rophask, s. a fox (uncommon). P. rubah. 
tyiV ^ noise. 

rubaru, in the presonco of. « P. 

rotif, entrails. P. riida. 

rodar, bowstring, fiddlestring. 

rodhf high bank of a torrent or stream, P. riid. 

vod/mgh. Sec rmUiagFi. 

rodkuij madder. 

Yodhiiinugh, to bring up, educate. 

Jjy ror, calf. 

ror-gal, herd o^alves. 

rozh-gir, eclipse of the sun (from rosh and girayj). 

A 

sj^^) rosh, day, sun. P. roz. 

rosh-asan, sunrise, 
rosh-cr-shaf, sunset, 
rosh-tika, daybreak, 
roshe-roshe, day by day. 
roshe-velae, from time to time. 
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roshay^, a fast. P. roza. 
ro^^an, clarified butter, gbi. P. 
ravagli, p.p. shu^//a, to go. P. raftaii, sbuda. 
dar-ravay/i, to escape, 
nian-rava^^, to enter, 
bia^/i-ravay/i, to become, 
rofro, a fox. P. rubab. 
rokhaua^/e, v., p.p. rokbu^^a, to light, kindle, 
romast, chewing the cud. 
l;^hj rungra, a narrow hill jpath. 

^iPriyi, soul. A. rub- 
rah, edge, edge of knife. 
rabna^Zt, edge or bank of river, 
riband, fringe or horse’s forehead, 
rit, custom. Si. riii. 
vekh, sand. P. reg. 

sar-reM, cold in the head. 

jij ror, 

I’il, 

jij rez, a rope (made of cotton thread). 
f^i>^*rezam, blight (of corn). 

J resa^//, p.p. rostha, to spin, twist. Pashto reshal. 
rcsinay/^, to pursue, chase ; p.p. resintha. 
rish, beard. P. 

yJ^ij resh, gall (on* the back of a horse or boast of burden). 

rishayA, p.p. riZ;//tha, to pour, spill, ^jcatter, so,w (seed). 
P. riZ://tan. 

rishaina^/i. Causal of rishay^. 
rem, grass. 

fij rem, matter, pus. P. rim. 

IMJ riayA, cacaro. 


rags. 
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ll zi, abuse, bad language, 
of; zat, tribe, caste. A. 

'^1; zat, coloured cloth. 

zd^’/it, son (in composition). P. zada. Skr. jata. 
na/j/iOzdHt, nephew (son of paternal uncle), 
trizd/t’/zt, nephew (son of paternal aunt). 
wasarziiX7/t, brother-in-law. 

•^1; zad, many-coloured, variegated. 

^1; za^//, V. p.p. zaMa, to give birth, bring forth. P. zadan. 
zal, woman. P. 

zama^Z^, son-in-law. P. damad. Skr. jamatri, Pashto zum. 
zaniur, s. name of a tree, 
zamiii, surety. A. 
zamingiri, bail, security. 

^1; zan, thigh. 

zaniho, a., p.p. of zanay^, knowingly, 
zanay//, p.p. zaiitha, to know. P. danistan. Z. zna. 
Skr. jna. 

I; zjujmur. See zamur. 
zait’a, a woman. A. 
za^Vmi, a wound. P. 
zaf/7^ay/^, wounded. (P. zajla.) 

JJ zar, money. P. 

^ IfJ zaray//, leech. (Si. jaru.) 

zurth, jowar. (Cf. Pchl. jur^k, corn.) 
zard, yellow. P. 
zardo, yolk of an egg. 
zardoi, bile. 

zirde, heart (poet.) Skr. hridi, Zend, zaredhaya. 

Pashto zrab. 

^ Jjy; zarur, necessary. A. 

zirih, armour. P, 
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zirili, a well. 

zii^kar, adj. fresh, quick. 

za^j'/iarcw shir, fresh milk. 

zik, a bag or ** maskina” for holding ghi. (Si. jik. 
Pashto zik). 

zamistan. See zawistan, winter. P. 
zami/c/i, jaws. (P. zaiia^*A, chin.) 
zanjiwar, animal. P. janwar. 
zanjir, chain. P. 


zinda^/i, living. P. zinda. 

tV zina^A, V., p.p. zitha, ziiitha or zi^/<a, to snatch, take away 
forcibly. • 

zang, s. turnip. 

“"S. 

zangal, 


J)) zor, force, might, violence, wrong. P, 

J)) zivir, rough, not smooth. (Cf. Pashto zig.) 
zovUch, powerful, violent, 
zorwala, op2?rcssor, tyrant. 
zawiW^, scent, smell. P. zabad. 
j^)j zawar, pebbles. 

jh) zawar, rider, horseman. (P. sawar). 

(Jbj zawal, s. injury. 

zawan, tongiie. P. zabam 
zawistan, wfuter. P. zamistan. 

5/ zah, kid. 

zah-gal. Hock of kids. 


jSbJ 

zahr, anger. P. 

zahr-girayA, to be angry, 
zahr, bitter. 

zahrak, the gall-bladder. P. zahra. 
zabm, sword. 

, zahm-band, swordbelt. 
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zalim-janoM, swordsman, 
zalim-band, scar of a sword wound, 
zalnr, lonely, a stranger. A. 
zi, yesterday. P. di-rdz, 
ziyani, barm, injury. Pebl. ziyan. 

^4; ziyarat, sbrine, place of pilgrimage. A, 
ziM, (prick. P. zud. 

(pickly. 

zai^/ta, s. ferns, moss, &c. 

^ zira^A, V, j^.p. zurtba, to raise, lift. 

zirai^/i-aray/i, to fetch, 
lasbkar ziray//, to load an army, 
sab z^ra^7^, to draw breath, 
rumb ziray/^, to run, sau^//an ziray^, to swear. 
fi) zim, scorpion. 

zen, saddle. P. zin. 

zeii-kaiiay^, to saddle. 

j Zh. 

zbangay7^, v. to bray. 
zbalo7(;7i, adj. yellow. 

jAJO zbala doay7/., v. to let go. (See ilayA.) 
zbamara, for ever. See jamara. 
zbinga kbanay7t, to erect the tail (of a horse), 
zbing, adj. erect, perpendicular. Also tlni name of a 
Pulocb sub-tribe. 

LT S* 

sabun, soap. Portuguese. Ar. 
satb, a kafila. Si. sathu. 
sad, honest. (P. sada, plain (?)). 
sa(/7i, rope (of munj or dwarf -palm leaves), 
i sarth, cold. P. sard. 

sari, rice growing or in husk. P. shdli. ‘ 
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S5^,z-l^ana^, to play (a musical instrument), 
sakh, oath. Si. 
sag, potherb. Si. 

v/- sagi, that very one, the original. Si. 

JU. sal, a year. P. 

sala^, parched corn, 
salo/j/t, bridegroom. 

sambay/i, to favour, nourish. Si. sambhanu. 
sail, stallion, bull. Si. siliiu. 
sang, betrothal. Si. .sangii. 
sangi, spear. Si. sangi. 
sail, shade. P. saya. 
iiU« s‘ih^ breath, life. P. 

sah-ziray/i, to breathe, 
sabdar, domestic animals. 

^iil*** a pause, breathing space, fallow. 

s«dlu-deay7i, to let land lie Tallow, 
sjii/i, sir, master. Si. Skr. swami. 
sdiiiayi, v., i^p. saintha, to shave. 

Imperative, sa, sara sa, shave the head, 

^g-^*** subi, autumn. ♦ 

sippi, shell. Si. 

sath, a deputation to ask pardon. 

^g-^*** suti, a musquito. 

sijji, roast iiTeat. 

.r si^’A, barren land. 

sidha, straight. Si. sidho. 

^ sudkay/i, to sob. Si. sudikanu. 

sudh, ) 

knowledge, understanding. Si. sudhi. Pashto sud. 

saJA, a hundred. P. sad. 
j*** sar, a man. Pashto, sarai. 
j*** sar, s. head, front. P. 
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fjV 

]r 

srOtr 


Jt4r*“ 


s. chief. 


sar-gira^A, to set out. 
sar-cloa^/^, to send away, 
sar-dar, bareheaded. (Pashto, sadar.) 
sar-dar, 
sar-dar, 
sarposh, covering. 
sar-rc/rA, cold in the head, 
sar-rand, parting of hair. 
sar-nava^7/., the morning star (poet.). 

Sara, adv. and prep, above, upon, ahead, in front. 

sara-bai, go in front. , 

sara-ora, adv. from above, downwards, 
sarbari, n])pcr. 

sarbari-pahnat7/ia, on the upper side. 
surpbafM, 
surpho, 


s. (Ar. understanding. 


surphat/Zi biay//., to understand. 

saijah, pillow. 

sursad, provisions, forage. Si, sursat. 

• • 

^ saray4, p.p. sari///a, to remember. 

tJT siray//, to leap, prance. Si. siranu. 

sura^/f, to move. Si. suranu. 

sarakh, a kneading-trough. 

/r- surgo, speech, song. 

Jr- saval, a yearling colt. Si. sarlu. 

r>r surum, hoof. P, sum. 

saving, a track. Si. suringh. 

saring-janay/e, to track. 

SrCr sari, a woman’s chadar. 

saren, loins. 

saren-banda^, to gird up the loins, help, 
saren- bandi, assistance. 

I 1 sarinda, 1 s. a sort of fiddle with seven strings of slieep’s 

j sarindo, ) gut played with a horsehair bow. Si. surundo. 
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sarina, upper ; western. P. 
saro^?/^, music, 
sarosh, elbow, 
sarak, road. Hindi. 

1/*^ saza, punishment. P. 
susii. See suti. 

susha^/^, p.p. suX’/ztlia, to burn. (Intransitive.) 
j\Mi siif/JrdY, adj. white-faced (of a horse). 

Ij sa^Adatta, a small thorny plant., 
say7/ar, head. 

sjy/zarkha, a wild S 2 )ecies of sinapis. 

say/ian, dung of cattle. 

say/dndaii, pauncli, stomach. 

sak, strong, stiff, bard. P. sa^7^t. 

sakatar, a kind of partridge. 

sakal, beautiful. 

sakmardi, manliness, strength. 

fiakani, Wednesday. 

sikhayA, to leJirn. Si. Sikhanu. 

sikhainay/i, to teach. Causal of sikhay/^. 

saki, extreme, excess. 

sakya, ) . , 

. } very, extremely, 

sakiy/id, j 

sag, skill, ability. Si. sagh. 
lI*** sil, brick. Si. sir. Panj. sil. 
silband, brick-maker. Panj. 
saldm, salutation. 

• saldm-alaik, (Ar. (**^)» salutation on meeting, 

silhe, arms. A. salah. 

«• 

silhc-gal, arms and accoutrements, 
samd, understanding. Si. samdu. 
samb, a hole, boring. 

, sumb-janayA, to bore. 
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Bambarai, preparation, readiness. 

^ sambaray//, to prepare, bo ready. Si. sambhiranu. 
sumbay/i, stitch in the side, 
samundar, sea. 

sand, barren (of offspring). Pashto sband. Si. shan^hi. 

sand, a joint. Si. sandhu. 

sund, a basket of matting. Si. sundu. 

sindan, anvil. 

^iAAaw sindayA, v^p.p. sistha, to break. 

P. shikastan, shikan. 
sanj, liar ness. Si. sanju. 

• sanj -kb an ay 7^., to saddle, harness, 

sang, stone (uncommon). P. 

sangband, related by marriage (used of two tribes). 

sangati, companions, following. Si. 

sangad, companions, escort. 

sani, hemp. Si. sini. 

sangbar, necklace. Si. 

sawa, except, without. P, • 

sawad, sight, show. 

sawarak, breakfast. 

sawds, Baloch sandals, made of the leaves of the dwarf palm, 
sawal, question. A. 
sawab, morning. A. sabah. 
sobh, victory. A. 

•y“ sud, .interest. P. 

sor, salt, brackish, saltpetre. P. shor. 

sorcro-af, brackish water, 
sauda, bargain. P. 

Vy*** surah, hero, wariior. Si. Suriliu. Z. sura, strong, 
savz, green. P. sabz. 

^ soshay^, v., p.p, so^^ta, to burn. P. soAr^tan, soz. 

<^^y^ sauy^an, oath. 



1880 .] 


TOCABULAIIY. 


69 


san^/<an>ziray//, to take an oatb. 
suf, apple. A. 

viV“ sawakk, light (in weight). 

sol, the kanda or jhand tree. (Prosojns sjjici^era.) 
somar, Monday. Si. 
sonaro, goldsmith. Si. 
ijW*" sauhan, file. 

sohna, beautiful. Panj. 
y^yMi sohav, guide, acquaintance. 

savav, account, reason. A. sabab. 

savava, on account of. 
sawc^/^, wliite. P. safid. 
l)Av^ sahilral, skilful. 

siihag, young iinwoaiicd camel up to six months old (f.) 
suhbat, society. A. 

%»s}^*** siliari, an awl. Si. sirai. 
sah//i, jewels. 

/t"* suhr, red. P. surM. Pashto siir, 
sihr, magic. 

sihr-khanoM, magiiuan. 
sahra, manifest, known, evident. A. 
y-\f*** suhv, morning. Ar. suhh. 

suhv-astar, morning star. 

suhel, autumn. , The month Assu or Asoj. A . (Sept, or Oct.) 
si, thirty. P. 
sai, three. P. sih. 
sai-bara, thrice, 
sai-kona, triangle, 
sai-gist, threescore, 
syad, relation. 

JU**- syal, relation, guest, enemy, equal. (Pashto sial, equal.J 
syaldari, relationship, 
syah, black. P. 


12 
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' I [iorennial stream of watbr. 


syah-af, j 
sjiUi-jo, ) 

S}' all- mar, snake. 

syali-jj^war, “black breast.” The black partridge, 
syahi, ink. 
sebak, wholesome. 
sitli, profit, advantage. P. sud. 
jt*** ser, full, satisfied. 

serai', satisfied, P. serab. 
sir, marriage. 

sir-khanay/^, to marry. 

^ sir-lnay//, to be m;irried. 

si r-\vaj h, luarriagcable. 
serab, shaving.^ 

sirmuy/i, collyriuin for the eyes, P. surma. 

^U**^a*m sisian, custom. 

sesi, the chakor, also the sLsi or Ammo Perdix BouJtami. 
sishin, noodle. P. sozan, 
saiak, one-third. ? 

sikun, ) 

'7 7 porcupine. 

, si/Jain, ) 

sikun-tir, porcupine- quill. 

sellii, necklace of shells worn by mares, eamels, oxen, &c. Si. 

sim, boundary. 

siinandar, neighbour, 

simsnn. See scsi. 

sairni, third. 

sind, hissing. (Si. sindh, whistling.) 

sinda khanay/^, to hiss, 
se^iz, whLstling. 

se/izar janay/*, to whistle, 
sewzdah, thirteen. P. 

( 

senayZf, breast. P. sina. 
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sewal, s. rubbish left by a flood, 
sih, spit. P. 

tufiik-sih, ramrod, 
siha, lead. Si. 

sehna^A, v. to boar, endure. Si. sahnu. 
siayZf, v., p.j^. siMa, to swell. P. ama-sidan. 

cA Sb. 

sha. See shawa, you. P. 
slui/7do, dove. 
shaX-A, branch. P. 

slnW/a, rejoicing, merry-making. P. shadi. 
slnir, (Ar. j^), poem, 
shay//, a small tree (Greicice VcHtil(i). 
shay//a, guitar or banjo. See dambiro, 

shal, blanket. P. 

sham, the evening meal. P. 

shall, iiowcr, voworful, honourable. Ar. 
’shall, for asluin, from that. 

• ’sban-go, thenee. 

’shan-phalawa, from that direction. 

cXiU 

shand, sign. 

shanzdali, sixteen. P. 

shaiiay//, backbone, nape of neck. P. sbana. 

shank h, stony ground at foot of hills. 

shah, horn. 

shah, king. P, 

shah-murdan, forefinger, 
shahkaptar. See shafkastir. 
shahid, witness. Ar. 
shahidi, evidence, 
shahi, a ^-anna piece. P, 

‘shdir, (Ar. poet. 
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sliahchiray//, firefly. P. 
shitldafc, disputing, argument. Ar. 
sliaddo, a turban (poet). Si. shado. 
shiu?7/ay7^, v., p.p. shusiba, to hunger. 
sbiu77/ay7/, v., p.p. sbusllia, to wash, intr. 
sbiu/7d, adj. hungry, 
sharr, good, fine, beautiful, 
shart, gambling. A. 

shurdo, a small sj^ecies of Dianthus found on the Sulaimati 
Pange. 

shar.i, a law-case. A. 
sharm, sliame. P. 
shuru, beginning. A. 
sharik, partner. A. 
sbisi, sight of a gun. P. 

shaf'tay/f, v. p.p. shastalha, to send. Cf. P. firistadan. 
sha.sh, six. P. 
shashunu, sixth, 
shar, poem. A. 

s]jay7?ar, sharp, harsh (in S 2 )eech). 
sha^Z/an, scorn, mockery. 
shiy7^^n, upside down, topsy-turvy. 

shiy7an-biay7<, to be upset, 
shaf niglit. P. shab. 
shaf-chiriiy7/, firefly. 

shaf-k astir, a jflant. So])hora Grijfithii. 
shaf-klior, nightblind. 

shafankli, she 2 )herd, goatherd. P. sliaban. 
shafak, s. iron peg on which a mill stone revolves, 
ajiakk, doubt. A. 
shikar, hunting, sport. P. 
j shikari, hunter. 

shukr, thanks. A. 
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shakhal, tamarisk sugar. (The rnauna produced in the hot 
weather on Taniarix articalaia and Tamirix ^gullica), 
P. shakar. 

shakhal, adj. sweet, f«air. 

^1^1^ shalwar, 


shalwar, 


the loose irowsers worn by Baloelus. 


gwa^/i-shalwar, puffed up, proud, 
sham, boundary, vvatcr-]>arting. 

^ shainb, branch. 

shamusliay/A, J ]> p. shamuslita, to forget. Cf. P. fard- 
shaiuushay//, ) mo>hidan. 
sfiatnol, wator-jiartiiig. 

. jxJ. shinz, the camel-tliorii. i^Alliagi Maitroram.') 

Cf. Bashto, zoz. 
shanikh, kid (f.) 

sliav-kash. For shaf-kash, the nigbt-expeller, i, c, Venus, 

the morning star. 

shawa, ) n i ' 

Jyou. P. shuma. 
sh a, ) 

shawankh. See shatankh, sl»o]))uM*d. 
shorMa^A, p.p. shustha, to wash P. shustaii. 

jan-shotMay/i, to bathe, 
slioray//, saltpetre. P. .shora. 

shawashkay/i, v., p.p. shawa/c/itha, to sell. (Cf. P. farodrA- 
tan) . 

shukay/i, to smell. 

shuin, miser, avaricious. Ar. 

shuhaz-khanay/t, to like, prefer. 

• shall r, town, village. P. 

shahur, good manners. Ar. 

shl. Contraction for ash-i, from this. 

•• 

sh-i phalawa, from this direction, 
shidi, a negro. Ar. 

sheti?d, hence, from hero. (For ash-et^A.) 
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s]ie^77/-pha^//a, henceforward. 
shcv/7/a, hence. 

slu/jZ/jin, s. cloth in which the flour from the mill is col- 
lected, 

shir, milk. P. 

shir-war, suckling, unweaned. 
shir-deo^/A, milch. 
shir-doshoT://, milker, 
shir-dan, bladder. 

shcr, under, from under. (P. zer.) 

shcr-pbalava, from the underside, 
sb e r- g w a I h , lee ward, 
shor-tbarny/^, to be crushed beneath, 
shezirk, a low furze-like shrub, {Garagftmt sp.) 
sbef, slope. 1^. sbib, nisbib. 

af'shef, \\at(‘rsbed, slo ])0 of a drainnge basin. 
shcfay/«, pin or rod for applying collyrium to the eyes, 

I Gh. 

y//array7/, to snore. 

^7/arib, poor, inolTensive. A. 

^7/ahit, mistake, false statement. A. 

^7/ 111 a in, a slave. A. 
y//am, grief, sorrow. A. 

U— ^7/amndk, sorrowful. A. P. 

^^aitii, mourning. A. 

cj r. 

fal, an omen. Ar. 
faida, advantage, profit. P. 
firi8htay7*, angel. See phirishtayA. P. 
fark, difference. Ar. 
fasl, harvest. Ar. 
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faldsi, carpet, Ar. 
fuldiia, certain, such a one. 


Ar. 


^ K. 


kabil, able. A. 

katar, dagger. 

kjir, work, business. P. 

i knife. P.k,l,.vl. 

Jiareba, ) 

kiiri, basket. See kbarf. 
karez, underground acpieduct. 


karigar, ox. 
kazi, the (^azi. A. 

kasa, a iiicasiire oF corn, onc-sixtb of a barwar. 


about G sors, 0 ebitaks Indian weight, 
kasbid, messenger. A. 

]i{i(/J(iuUij letter P. 
kalir, unbeliever. A. 

^ -kak, Balocb bread baked round a boated stone, 
kiilra. Ilea. Si. kariro. 
kainbani, sling, 
kan, mine. P.. 
kanderi, thistle. Si. kdndcri, 
ktuiwni, cormorant, 
kaosb, the month of Asoj. 
kalii, ditch. See khabi. 
kabr, tomb. A. 

kabiil, acceptance, agreement. A. 
kubba, a domed building, 
kapta^/*, v. to at Lack. 
kapaina^A, to expend. 


Contains 
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kut, blunt, 
knt, lap. 

kiittikhanayA, to adopt, 
katar, string of camels. A. 
kutb, the North Pole. 

kutb-astar, the polestar. 
katre, a little while. A. qadr. 
kiittiy//, thorn. 

kutt!lllo^•/^, thorny bushes. Two or three species of Oara- 
gana, 

kath, spinning. Si. 

• kithiUi, wdiich ? what ? 

kutti, death, 
kutray^, to gnaw. 
katayA, to dig, conquer, overcome. 

^ kutiiy//, to thrash. Si. kutanu. 

katakar, sand-grouse. Si. katangar. 
ki/Z/ii/i. See kithaw. 

kiijay/^, V., p.p. kaja^Z/a, to coyer. Si. kajanu. 
kajal, coarse Hood grass, 
kach-khanay^, to measure. Si. kiiclih. 
kuchtoc, a idant. 

kachehri, an assembly, darbar. H. 

kudal, a mattock. Si. kodari. 

kadah, a cup. P. 

kutf//din, s. nest. 

kaJ//c;t, when? 

kur, a stable, Si. kurhi. 

^ karra, ring, link of a chain. S. karo. 

karpas, cotton. Skr. karpasa. 
karakut, noise, rattling, clashing, 
kurtd, long coat. Si. kurto. 
kurti, short coat. Si. kurti. 
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kar^/rdff//, mongrel, of luixod breed. 

kirislik, a slip, stumble. 

kirislika^//, to slip, stumble. Si. kliiskanu. 

kiirkavay//, a thorny plant. 

karkani, a kind of grass. 

kirm, insect, worm. P. 

karmsakh, blackguard, a term of abuse. 

karvcli, tlic caper bush. (JUappariis apinom.) Si. kalavari. 

See go^///a;i-din. 
karri, an earring. Si. 
tLiivd, a Baloch hut. Si. Paslito. 
kiroh, hire, wages. P. kiraya. 
kir, ashes. Si. kiri. 
kizjxyZj, p.p. kihhtha, to leave, 
leas, any, any one. P. kas. 
lease, some one. 
har-kas, every one. 
ku.s, vulva. 

kisiUW, j p 

kirtun, ) 

kisiinak, very .small, 
kissa, story. A. 
imS^ kashk, kauri. 

k.sliik, dog (in.) 

kashkol, faqir’s begging dish. 

kil, a wart. 

kull, all, the whole. A. 

• kulla-phaj} a, altogether, 

kal, knowledge, skill. Si. 
kilat. (Ar. ^), a fort, 
kalai, tin. P. 
kaltri, a saw. 

kajdar, of European manufacture, as a gun, a rupee. 

13 
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kulislik, a kind of grass. 

kulla////, to cough. See khulla//A. 

kulaP, lock. r. kufl. 

kulo, a small earthen pot. See klmlo. 

^ kulla, cap. 

kulla, a warning. 

kain, little, low. P. (Also khain.) 
kainba/c/it, unlucky. P. 

kumb, tank, pool, rock hollow containing water, 
kainbar, variegated, stained. See kbaiiibar-kain])ar kba- 
nayZf, to write. 

kumbiy//, s. mushroom. S. kliunibi. 
kamina, mean, low. P. 
kunt, blunt, 
kuntay//, thorn, 
kanjari, prostitute. Si. 

Isuiiji, ko;y. Si. 
kunehi//»a, a plant. 

kuneluM, sesamum. Sec kwcnchi///^. 1\ kunjid. 

kund, near. See khuiid. 

kanday//, a mountain pass. See khundayA. 

kancU, necklace. 

kundi, a hook. Si. 

kindayA, p.p. kinda^7/a, to spread out. Si. khindanu. 
kunar, the bor-tree, juju])e-ii ee. P. 
dig-kunar, Zizyphus jujiiha, 
khokar-kunar, Z. numimUnria, 
tholay/^-kunar, Z. oxyiiUylla, t. 

kany, a virgin. Si. kaiiya. 
kawdt, a young male camel up to 3 years. Si. 
kawdn, bow. Share of spoil taken in a raid. P. kainan, 

L kwantayZr, to stoop. 

^y^ kotila, young camel from 6 mouths to 1 year old. 
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kiicli, s. pommel of sjidcllo. 
koili, metiil cup for drinking, 
koddl, msittock. See kiidal. 
kor. 800 khor. 

V kaiir, the idialahi-trcc (Acacia modesta). 
koro, whip. 11. kori. 
korld, trai), snare. Si. 

kaush, IJnloch shoes. V. kafsh. ra.ddo, koslia. 

kavg, the chnkor. V. kabk. 

kohiiir, an aromatic plan! ; (Onniica, sp.) Si, 

jtoi^tar, a hush. {Grctria^ sp. ?). 

kouiar, a pigeon. P. kabutar. 

koiiar, tlie fruit of the dwaiF palm (Qhamccrops ritcliu 
eana), 

koh, mountain ; stone. P. 

koh-guiai^/p, raven, 
kohl, the foinale mar^•/ml^ 

kNscnchi^//, | (Sesamum indicuni). P. kunjid. 


^ ^ > til (Sesamum indicum). P. k uni id, 

kunelii/y//, ) 

kaha, eau.se, reason. 

khadi, chin. Si. 

khari, a ba.sk et. Si, 

khariy/nir, an ox. 

JV ki,,a, a species of .salsola. Also the sajji or barilla mauu 
fact ured from it. 
khahi, a ditcli. Si. 
khapta^//, to attack, 
khatri, a washerman. Si. 
khat, ) 1 g; 


khatra, 


, bedstead, charpoy. Si. 

I 

khat-pluW^a^/#, the four stars forming ilic body 


of Ursa Major. 

kjiaji, tlie date palm (Fhcunix dactylifera), Su 
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khad, hole, pit. Si. 
khiir, ass (!■•)• r. Har. 
kahar, auger, curse. Ar. 
khar, deaf. P. kar. 
kbarpliaz, a mattock, 
khard, separate. 

k lull'd- biay//, to be separated, 
kburdn^/f, to bo scattered, 
kbarde, some. (Cf. A. P. qadic). 
khuray/f, a colt. 
kbar<///a., above. 

kb.'irng, tlic ak-busb, {Galatropis ^iroceva), 
kbarijaz, the vulture. Pashto, gargas. 
kliai'goshk, the bare. P. /c/uirgosb. 
kbaro-l)i:uy//, to stand up. Si. IJ. 
kburi, bool, hoof. Si. kburl. 

I:!iur, stable, 
klias. See kas. P. 
kliisbabi, dilliculty, trouble, 
kliisb iir, cultivation, crops, 
kbusbar, slaughter. 

kbasbay//, v., p.p. kbasbtba, to draw, turn out, discharge, 
blow (of the wind). P. kasbtan. 

pbost-kbasba////,’ to Hay. 
pbor-kbasbay4, to smoke a pipe, 
hon-kbasbay//, to bleed, tr. 
likb-kbasbay/q to draw a line. 
gwa/4-kba.sbay'//c», the wind is blowii.g. 
kbisbay7^, v., p.p. kbishtba, to cultivate. P. kbisbtan. 
kbushay/?, v., p.p. kbusbtba, to kill. P. kusbtan. 
kbafayA, v., ji.p. kbaptha, to fall, lie down. To begin (quali* 
another verb in the gerund) . 

kbanay^a kbafuy^, to begin to, do. 
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er-kliafay//, to descend, come down, alight. 
dar-khafayZ/, to come out, issue, 
darja dar-khaptha, the river has risen in Hood, 
khakhar, wasp. (Sindhi. See gwauiz). 

khakhar-in;inaro, wa.s[)’s nest, 
khil, peg or axle on which a millstone revolves, 
kliullay//, to cough. 

^lyi kl jalgar, stony ground ; largo stones, 
khulo, an earthen [)ot or hla. 

^ khali, a small water skin (kid’s skin) carried on journeys. 

• (Si. khaliri, skin) 

khalor, the Cajiijaria itphi/lla. 

* kliaioro, a\ ikl asj>aragus. 

kham, little, l(*ss. 11 kain. 
khumh, j)ool in a stream. Sec kumb. 
kliaiiibar, variegated, striped, si)otted, piebald, stained, (ot* 
animals). 

kliaiifiwa, a sword, (poet.). Si. khano. 
khund, Jidv. near. S. A i^iece ot ground enclosed by a 
bend in a torrent bed. 
khanday//, s. a pass over a crest or ridge, 
khandagh, v., p.p. khaiuli/Z^i, to laugh. P. /r/nindidan. 
khanagli, v., p.p. khu///a, to do. P. kardan, kun. To bo 
able, can ((pialif^ing a preceding verb in the past parti- 
ciple) ; e. y., kliuZ//a khanan, 1 can do. 

er-khauay//, to lay down^ place. 
el-khanayA, to imprison, 
awar-khaiiay//, to mix. 
bahr-khanay7^, to divide, 
phol-khanay//, to ask, enquire, 
phur-khanay//, to fill, 
jalo-khanay//, to attack, 
kach-khaiiay^, to measure. 
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gur-khana^A, to run away, 
much-kbana^/^, to collect. 
kahnayA, old clothes, rags, 
khano^^. Verbal noun from kbanayA, doer, 
kahna and kubna, old. P. 
kabne, s. pigeon, 
kubne, s. bip. 
khopar, skull. Si. kopiri. 

khopra. The Withinom conguhms used for curdling milk. 
kbo/cZtar, a kind of wild tuniip.s (Brassica, sp.) 
^*3^V^^kliuda^7/, a trijiod for cooking. • 

. khaur, a large bill torrent. (Cf. Pashto A;/nvar.) 
kbor, blind. P. 
kljoii, pursuit, 
kbosa, fever. Panj, 
kbofay7i, shoulder. 

kbofay/i juzainay7^, to shrug the shoulders. 
khofay7ia, the shoulder muscles, 
khaulii, a fawn, 
khontar, a bush, (Carissa 
khawiiijar, a partridge, 
khond, the knee. 

khond bhorainay7£, to kneel, 
khai, \ who ? 

^i^A^ lihaiy7«ew, ) whose? 
khaii\ox. 

kahir, the kanda or jhaiid tree, Brosojpis spicigera. See 
also Sol. 

khcr, the penis. P. kir. 
khaiza«, perhaps, may be. 
khisay7«, pouch, pocket, P. kisa. 
khin, the anus. 

khind-phur-bioM, a breechloader. 
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khindar, naked, 
khcnd, a ball. Si. klieno. 
kita^A, a water-melon, 
kai^/io, itch, mango. Si klni ji. 

Jdlar, unripe fruit of CJtfnnrcrops ritcliieana, 
Idnag, envy, grudge. P. kina, 
kiwa, in exchange. 


gadi, pad, cushion. Si. 

^ar, lost, destroyed. 

gar-biay//, to be lost, 
gar-klianay//, to lose, make away with, 
giir. See gal, speech. Si. 
gara, quarrel. 

^ gayA, V., p.p ga^Aa, coirc. 

i}^ gal, speech. Si. galhu. 

giilwar, conversation, matter of discourse, 
gall, a visit, 
gtili, bedding, 
gam, a pace. 

gama juzayA, to walk (of a horse), 
giip, quicksand, quagmire. Si. 
gapball, a piece, bit. Si. gapalu. 
guttani, retreating, 
githa, cheek, 
gat, chasm, precipice, 

» the kidney. 

Jjr^ gatur. See ghatiir. 
gnth, the throat, 
guthi, bridle. 

gatti, wooden handcuffs. Si. 
gaj, a wooden arrow. 
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^ guch, the colocynth gourd, bitter apple. Cucumk Colocyn- 
gjidikh, kernel. [this, 

gadobar, maize, 
giidi, a toy -kite. 

gad, female uriul. (See gurand). (C£. Pashto, gad ram), 
guda, then, again, and. 

^w([i\gJi^ to chop, to kill animals, to butcher. Si. gudauu. 
gndi, the middle linger. 

^ gu^77i, cloth. 

gar, a pimple, boil, 
gur, s. kauri. 

^ guv, running. 

gur-kluina^A, to rim away. Cf. Pohl. girikhfc, fled.* 
lO^ gavm, piobuld, skewbald (of a Jior.su). 
gvLlhxglt, V., p.p. graslhii, to boil. 
giriuUi, a spaa (with tbe tUuuib and 3rd finger), 
gurayZi, crow. 


koh-gurny//, raven, 
giran, heavy, dear. P. 

*^!/^ rani. The male urial. (jOcis cycloccros'), 

giriini, weight, dearth. P. * 

gra;«z, nostril. 


I t 

gurbiirii, in a wliisper. Si. giirburi. 
gurphu^/z, small-pox. 
garphil, a whirling cloud oC dust or 
catch, seize, p.p. girji^/nx. 
f garday//., v., p.p. gartba, to return, 
gardan, neck, P. 


devil.** 


P. gardidan. 


gardainay/i. Causal of garday/*. 
f V., p.p. grastha, to cook, 

giray/^, v., p.p. gipta, imp. gir. P. giriftan, gir, to take, 
accept, seize, lay hold of. 

bal-giri^7<, to fly. 
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bo-gira^^, to smell. 
hdl-gi^ay7^, to hear news. 
zalir-gira^7», to be angry. 
sar-giray7/, to set out. 

^ garray7^, to roar or bellow. 

gurkay7/, to growl. Si. guranu. 
gurkli, wolli. P. gurg. 

giirkh, the Wolf, i. e.y the last star in the tail of 
Ursa major. See under Gurand. 

( garm, hot, warm. P. 
grancb, a knot, 
garand, thunder. 

“ gurand, (1) ram; (2) the male urial (Ovis eycloceros), 

Gurand, the 11am, ^. c., the first star of the three 
forming the tail of Ursa major. This is sup- 
posed to be pursued by the second, the Dog, 
which in its turn is pursued by the last star, the 
Wolf. 

Gurand-drikh, the Milky Way (lit. the Ham’s 
leap). This refers to the legend of the Ham 
brought from heaven to take the place of Ismail 
when Abraham was about to sacrifice him. The 
Milky Way is supposed to be the Ham’s track, 
garanday^, v.,,p.p. garanda^/ia, to thunder. 
giroH, s. lightning. 

giroM. Verbal noun from giray7i, a taker, creditor, 
giroh, s. fife, pipe, 
gaii, speech, song. 

• ^ 

gari, bald. 

garri, piebald, skewbald (of a mare). 
gireyA, v., p.p. girentha, to weep. P. girgan. 
grih, voice, sound. 

zor-griba, in a loud voice. 


14 
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gar, a precij)ice, sudden descent, chasm. Paslito, garting. 

^ gaz, tamarisk. Especially Tamarix gallica, 
gi/7i-gaz, Tamarix articalata, P. 
y gaz, a yard. 

gnznr, niakcshirt. 
guznin, maintenance. 

ought, is necessary. 

guza////, V., p.p. gwasiha., to pass. P. gnzishtan, 
giizayA-ravay/f, to pass by. 

^rj‘" ga>ar, miser. 

gisar, misfake, forgetting. Si. bisiranu.^ < 
gisar-l)ia^7/, to forget, 
gasur, s. anger. 

• 

gasht, coarse long grass on the hill side, not eaten by 
cattle. 

♦ .*« ^ 

gusha/77/, V., p.p. gushtha and gwashtha, to speak, say, tell, 
sing, recite. (Skr. vach), 
giishoZ,’//, singer, reciter. 

gishainay7/, v., p.p. gishaintha, to choose. P. gizidan. 

guy 7/, owl. P. buh. 

guftiir, speech, song. P. 

gurjiy7i. See gwafay7/, to weave. 

gal, check. Si. galu. 

gal, a number, quantity. • Used in composillon to form 
nouns of quantity as jan-gal, a bund of women, 
gil^cla}', earth. P. 
gul, a flower. P. 
giila//7/, p.p, galai77/a, to praise. 

A^XJlb gulalakh, long curls worn by Palochis. 
galpluin, a groom, syce. 
galaf7ia, rotten. Hindi, gala, 
gullar, dog’s pups. Si. guliru. 
galay7*, a band of mares, or of liorsemen. 


f 
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gala^^-tbashi, horso-raci ng. 

gulgul, water with which the mouth is rinsed after eating, 
galo, door. 

galla, a kalila, caravan. Si. 
gall, a street. Si. 
galiin, a rug or blanket. P. 
guua.,(rare) p. 

guiiah, (common) ) 

gunj, crease, wrinkle. Si. gunyu. Pashto gunjah. 
gan ji, a measure of com. 


^and, s. a branch water-course, 
gaud, s. lilth, manure. P. 

gand-bo, stink, 
guild, testicles. 

gulidi, an entire horse. 
ganda/rZto, Indian rue (Pejamm liarmala ) . 
gaiidraf, sulphur. Si. 

ccXiJ ganday/i, bad. 

' 'C 

gaudily//, V., p.p. ganda/7/a, to join. 

ginday//, v., p.p. di/7/a, imp. giiid, to see. P. bin, 
^ did an. 

gandal, s. felt, namda. 

gaudil, a short fodder grass in the lower Sulaimans and 
plains. Si. 

gandim, wlieat. (P. gandum.) 
gaud, Adam’s apple, 
ganno/j/^, fool, idiot. 

asula-ganno^/^, a born idiot. 

* S^f P^’^P* with. P. ba. 

^ go, s. race, prize. 

go-bar, a race-winner.* 
gwM, air, wind. P. bad. 
gwa//*-ma, climate. 
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er-gwa//ia, on the leeside. 
gwa^/i-shalwar, puffed up. 
a gelding. 
gwa^Ao, windy. 

gvrMcn halwar khanay7«, to talk big. 
gwarisb, rain. P. barish. 
gwaz, bark of a tree, 
gwasb, ground at the foot oF a hill. 

gwafa/y/i, v., p.p. gwai)tha, to call together, summon. 

(Cf. P. guftan.) 
gwa^//a, immediately. 
gwaJay^, packsaddle for oxen, bags. 

ganda-gwalay/i, (lit. spoil-bags), the sijnill red 
ant. Also the name of a Baloch sub-tribe, 
gwamesh, buffalo. P. gav-mesh. 
gwanush, a small plant used in washing, 
guwan, doubt, hosilalion. P. guman. 
gwawzay//, a swinging cradle, 
gwawkb, voice, sound. P. bang, 
gwawkh-janay^, 
gwan’-janay^, 

go-bar, a horse tliat has won a race, 
got, bridegroom. Panj. 
goj, a large lizard, “ go-sainp.” Si. 
gwaeh, a buffalo-calf. Si. vachhi, Skr. vatsa. 

-j^y^ gokh, an ox, cow. P. gav. 

-^y^ gau/r/^, nape of the neck. 
go/cArand, dung-beetle. 

gokho, a span with the thumb and forefinger. Si. go^kd. 
^•5yS godur, a plant. ^ 
ei'Jy^ godi, mistress, lady. 

V godhf menstruation. 

gwad/tan or godhan, udder. 





I to call out. 



1880.] 


VOCA.BIJLARY. 


109 


gwa^Hw-din, the caper-plant. Gapparis spinosa, 
(lit. udder-tearcr). 
gO(?7*ar, wasp’s nest. 

gwar, adv. near. P. bar. 
gwara, nearly. 

gor, wild ass. P. 

gor-dil, BapJine mucronata (so called from its red 
berries). 

goristan, ) 

^y^^gwar, woman’s breast. P. bar. 

* gwar-sar, nip[)lc. 

• gwaraw dir khanny//, to wean, 

gwar-ambazi, cinbraeing. 
gorand, a ram, male urial. 
gwarband, path loading round the foot of a hill, 
gwarpahar, flock of lambs. 

gwaray/i, v., p.p. gwariha, fufc. 3rd pers. sing, gwaii, to rain. 

P. baridan. 
gwara^//, a Iamb. 

gorkha, a kind of coarse grass called in Sind and the 
S. Panjab sin or sain, good for fodder, 
goram, a herd of cattle. (P. gav, raina.) (Si. goramu.) 
gur, gur or coarse molasses. 

gvvazayA. See ^ guzayA, to pass. P, guzashtan. 

gozhd, liesh, meat. P. gosht, 

^ • 

gwas, enough. P. bas. 

goskari, crystal, felspar ; fossils in rock, 
gosh, ear. P. 

gosh-deay^, to listen, attend, 
gosha, s. the pan of a matchlock. * 

gwashay^. See gushayA, to say. 
goyAra, s. a snore. GoyAra janayA, to snore. 
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gvvafay/i, V., p.p. gwaptha, to weave. (P. baftan.) 
gokurd, sulphur. P. 

goiriar?//, a kind of grass, the seed of which is eaten in times 
of scarcity, called in Sindh and the Bcrajiit, gam. P^^- 
nicum aniulotale. 

nar-gomj'n?/^, a kind of grass with star-shaped 
llowcrs, found in the Upper Sulaiinans. 
gwamz, a wasp, 
gon, with, together with, 
gon-doay//, to overtake, 
gon-khafay/^, to Incet. 

gwan or gon, the wild pistachio. PidaeSh hhinjuJc, 

gwand, sliort. • 

gwandju///, shortness. 

gwando, an alligator. 

gondosh, s. a large needle. 

gung, dumb. Si. 

turnip. See zang. Si. 
goh, a large lizard. Si. 
gohar, sister. P. khwahar. 
gwaliar, cold. 

^iy goil, s break fast- time, 

ghat, inaccessible place, precipice, 
ghatta^/i, V. to smother. 

ghatur, a lamb or young sheep suitable for eating. (Cf. 
Si. ghato, ram). 

• j-k^ guhar, adj. See gwahar. 
ghuriai, s. a stranger, 
ghari, hour. Si. 

ghal, a band, a raiding party, a raid. Si. ghali. 
gahn, a pledge. Si. gahno. 
ghoro. A band of horsemen. (Si. ghoro, horse.) 
gianch, a small bird found in sandy parts of the country, 
called Malala in the Deraj at. • 
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getra, a kind of melon. 

ge^/i, llie willow, Salia acmojyliylla, P. bed. 

ge^7^isbk, tlio Sinetta or Bog-myrtle. Dotlontea oiscosa, 

gi//i-g!\z, a kind of Tamarifsk. T. (tvlicnUita. 

gi<7//-maliisk, house-fly. 

gir. Imp, of giray//, take. 

gir, s. memory. 

gir ara////, to vemembor, 
gir;ir de.a^/z, to remind, 
gird, dove. Si. gero. (*^00 slid/Zdo ) 

^ ^^^•g<;/.ba//7/, V., p p. giA-7/ta, to bring forth dead olT>pririg. 
gi^'t, twenty, .«!ai-gist, GO, cliyar-gisfc, 80. P. hist, 
gjstiimi, t\venti(*tli. 

S'ii’b, s. a female kid. 

gisbtar, a shrub, Periploca aplnjlla 

gosh tar, many, more. P. besbtar. 

goshin, a sieve. 

gikar, belch. 

gelar, a squirrel. Hindi galcri, 
gin, life, breath. 

• do-gin, pregnant, 
geba, great, good. 

gioshay7/, v., p.p. giesbtlia, to pick out, to jay. 

J L. 

Jlri^ laphur, (laf-pliur), pot-bellied, pregnajit. 
lad, sport, play. Si. ladu. 

^ lada khauay7/, to play. 

^5 lar, s. crooked HC.SS. 
la^7i, a male donkey. 
lay7mr, thin, lean. P. 
laf, belly, stomach, 
laf-band, belt. 
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laf-rlor, bellyache, 
laf-ser, bellyful, 
lakay//, to bark. 
jS lal, ruby. P. 

jiS lanav, lana, (Salsola sueda). Si. lano. 
liindav, adj. fat. 

i— lank, a waistcloib, dhoti. Si. lang. 

L-iwara, young of animals. 

lainay//, v., X) p- laiif/fa, to touch, apply. Si. laiiiu. 
lab, the priming of a gun. Si. labu. 

lab-chatay//, to (lash in the pan. 
labz, ])romiso. 

labb, obtaining, getting. Si. 

lataray/e, to rub off, dismiss, get rid of. Si. lataranu. 
latli, stick, rod, Hail. Si. lathi. 

w. , , 

lath, embankment. Panj. 
lathna, bag for drugs. 

^ laj, shamo. Si. 

^ Inch, wretch, prollgate. Si. luchu. 
liJ lid, horse-dung. Si. 

lad^ly7^, V. to run away. • 

luday//, to move. See loday/*. Si. laranu. 
laday/j, p.p. lada/Aa, to lade beasts of burden, to march, 
start. Si. ladanu. 
h\dh, jungle. 

huWay/r, kick. P. lay/^at. 

hidha^h janay^, to kick, 
lar, a branch of a tree. 

lar, a sword. 

larzayA, to tremble, P. 
p.p. larzi/Aa. 

ffy larkay7^, to hang (intr.). Si. lataranu. 
larkainay^, to hang (tr.), 

las, all, the whole. 
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lashkar, army. P. 

layiiam, horse’s bit. P. lagam. 

\2Lff7i2Ldhf kick. See hdhvigh. 
lay^ar, af-layAar, a rapid or water-fall. 
lay/^ushay7£, v., p.p. lay^ushtlia, to slip, slip out. (Ar. lay^z, 
slip). 

layAor, adj. wretched, mean, cowardly, poor, 
la^/^oreai di^//ar, poor ground, 
lay^orc?* daddav, a wretched pony, 
lak, a hundred thousand. P. 

^•likay/i, to hide (intr.). Si. likanu. 
lakauri, butterfly, 
likhay/i, to write. Si. likhanu. 
likainay/^i to hide, conceal. (Causal of likay4.) 
lalla, s. lisping. 

lalla kbana^7/, to lisp. 

Ui lamma, south. Panj. 
lamb, a branch. 

Iambi, s. a kind of grass, (Cenclirus eclimatm?) 

^ lanj, blood, 

lang, adj. lame. P. 
lang, s. a torrent. 

lawashay7i, v., p.p. lawd-shtha, to drink, 
hoir-lawash, bloodthir.sty. 
mar-lawasb, cannibal. 

VV branch of a valley ; a small alluvial plain in the bend 

of a stream, 
s. a bag. 

lotay7i, V., p.p. lot^Aa, to demand, to want. 

lodayA, V., p.p. lodaMa, to move, shake, (intr.). ,Si. lo^anu. 

lodainayli, to shake (tr.). Causal of loday^. 

^y lur, s. hot wind, 

^y lawar, s. a stick. 


\ 


15 
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liirahdf, s. a stream which runs occasionally. Flood irri- 
gation as distinguished from perennial stream irrigation, 
lori, s. a minstrel. 

loy//, s. homo, household ; (mot.) family, wife. 
loy7i-wa^7/a, goodnuin, master. 
loy7i-banukli, housewife, mistress, 
c^T^jiy laundri, s. the temples. Si. laundiii. 

*y loh, s. hot wind. Si. luh. 
loll^y7^, s. a small pond, 
lahar, s‘. a hill-torrent, 
lahm, ad j. timid, bashful. ,, * 

lihef, s. a blanket, quilt. P. libaf. 
t - Icta^i, V., p.p. Iet77/a, to lie, recline. Si. letann. 

Icro, s. a male camel (full-grown).’ 
likh, s. a line. Si. lik. 

likli khasllay7^, to draw a line. 
lekha77i, v., p.p. lekh^7/a, to count, reckon. Si. lekhanu. 
Ids ho, s. account, reckoning. Si. 

VW lilb.i, a bu.sh, Daj^hie mucromta. (See pbifal, gordil). 
limn, s. lemon. A. 

lev, s. play, sport. A. la‘b. Pashto lobah. 
lev kliana^7^, to play. 

M. . 

^ ma, pro. we, plural of maw. 
mii^iin, s. stepmother. 
math, s. mother. P. madar. Pehl. mad. 

ma/7/-phi^7i, parents. 
ina7:7/ta, adv. immediately. 

^la^/7^ay7^, adj. female. P. mada. 

s. rnaro. P. madian. 
mar, s. snake. P. 

syahmar, cobra. 
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mar-val, a kind of creeper, 
marifata, prep, by means of. A. 
marl, a house with an upper storey. Si. mari. 
maziU/i, s. a two-year-old camel. (C£. Si. majadu.) 
masi, s. maternal aunt. Si. 
mash, s. dal. P. 

maslia^//, s. the hammer which holds the match of a match- 
lock. Si. nuisho. 

makiira, s. vermin. (Cf. Si. makoro, black ant.) 
mal, s. cattle. A. 
maldar, cattle-owner. P. 
malhn, known, clear. A. inaliim. 

maternal uncle. Si. nianio. 
man, prop, in, into. 

mtin-iijJi, to be applied, touch, reach (lagna). 

man-dea.j//i, to apply (lagana). 

man-rashay/i, to attack, 

miiii-ravay//, to enter. 

maii-khaiiay/^, to put in. 

maii-guziiray//, to meet together. 

manay/i, v., p.p. mantha, to tire, become weary. P. mdn- 
dan. 

mall, s. a month ; the moon. P. 

Uf bU mah-y7/uma, tjclijjse of the moon, 
milhiy/i, an udder. 

mahkan, s. the moon. • 

mahkani shaf, a moonlight night. 

• mahlo, early in the morning, 

mahi, fish. P. 

matbal, meaning, selfishness. (Ar. matlab.) 
matbali, selfish, 
math, death. 

mathay^, v. to shake (a churn). Si. mathanu. 
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mat, equal. Si. matu. 

mattaina^^, v. to exchange, barter. Si. matainu. 
majal, power. Used as an expression of apology or re- 
pentance. A. 

majalis, society. (A. majlis.) 
much, assembled. (Si. muchu, a heap.) 

much-khana^7i, to assemble, bring together, 
much-biay/i, to assemble, come together, 
muchh, joint. 

phaJ7i-muchh, ankle. 

* dast-muchh, wrist, 

muchi, assembly. 

maHta. See ma7;7/ta, immediately, 
mudd, season, time. (A. muddat.) 
madrik, bead. 

ma^i, goods and chattels. Si. 
madkakh, locust. P. malaM. 

madhaghy v., p.p. mastha, to freeze, curdle. P: mastan. 
mar, man. P. mard. 

mar-khushoH, murderer, 
mar-khushi, murder, 
mar-lawash, ) 

, > cannibal, man-eating, 

mar- war, ) 

murdd, aim, object. A, 

marai, gums. 

murjan, pepper. 

mard, man. P. 

murdan, s. finger. 

shah-murdan, forefinger. 

nyamay7/i murdan, middle-finger. 

murdduay^, the fingers. 

phdc77<-mui'ddnay7^, the toes. 

f *5^ mardum, a man, human being. P. 
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mardew, | belonging to man. 

mardena, ) 

marzi, pleasure. A. 
mwrgh, bird. P. 

^ mira^/i, v., p.p. murtba. Imp. mir, to die. P. murdan. 
marka, s. a deputation, 
markbav, a horse. P. markab. 
margavi, curse. 

murvaJ7/ir or murwliaJ/dr, pearl. P. marvarid. 
marora^^, to twist. Si. maroranu. 

^ jnarvchi , sec ! behold! (an expression of astonishment), 
maroshi, to-day. P. imroz. 


• mirao, 

marai, however. 

^ miyay^, v., p. p. mira^/^a, to fight. (C£. Si. miclanii, to 
meet.) 

rsnvoJchy s. a fighter, 
mazagimy/i, to taste. P. 
mazar, tiger, &c. Pashto mzarai. 

^ mazar-trap, tiger’s leap! The name of a game 

resembling draughts jdayed ,ori a board. 


mazaiw, ) , , „ _ -,, 0 ., , ^ 

J great, largo. Zend, inazdao. Skr. maha. P. mih. 
mazan, ) 

mizil, stage, march. P. manzil. 
muzh, mist after rain, 
mizhay/i, v., p.p. mishtha, to piss. 

Cf. Pashto mital. Imp. mizhah. 
u-T mazhg, brain. P. may^z. 

mizhguzh, a small plant found in the Salaimau range, 
mizhagan. See mishash. 
mas, ink. Si. 

mastar, large, greater, (Comp, of mazaiw.) 
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jW'* inasta_^/^, curds. (From inasfca, j^.p. of mixdh'Ayh,) 
^Lu-« musti, coarse sugar or molasses, gur. Si. 
masara, in front, 
misk, s. musk. P. musbk, 

✓ 

niisk. See maliisk, fly. 

masit, mosque. A. masjid. 

muslia^^Aa, s. sliow. 

mishasb, eyebisbes. 

masbal, torch. A. 

muslit, s. list. P. 

muslit, s. liilfc of a sword. 

masbar, celebrated. (A. masbbiir.) 

misbayA, v., p.j). niisbta, to suck. (Cf. Ar. mizz.) 

inusbay/i, v., p.p. musbta, to rub. (Cf. A. muzz.^ 

masbk, water-bag, mussuck. P, 

musbk. See iniisbk. 


mikraz, scissors. 

makberna, fringe over horse’s eyes. See riband. B. 
mabimat, rebuke, jmnisbment, curse. A. 
inalai^//, angel. A. 
nialaiidri, warrior. (Poet.) 
r mart, the black bear. 

^ ma7j, I. P. 

^ manna, forbidden. Ar. mana. 
minna. 


minna, , 

. . . . ? case, sec 

mi;iTiiya, ) 

^U/o lYjanaw, to me, me. 


ease, security. (Poet.) 


miimat, entreaties, supplication. A. 


mind, daughter (among the Marris). 
^ mund, spring of water. 
v^;iXL« muudri, ring. Si. mundlri. 

mundo, altogether, entirely, 
maiidil, turban, lungi. 
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dii-mandil, a respectable man. 
munsif, just. A. 

mana^A, v., p.p. mani///a, to attend, mind. Si. mananu. 

mani, my. See also main. 

mavarld, congratulations. 

moth, star on the forehead of a horse. 

moth, moth. (Dfil). {Phaseolua AconitifoVms) Si. 

mochi, a Jeather worker. Si. 

moJeho, spider. 

mohhoAoghy sinder’s web. 
jy^ ^nor, ant. P. 

*^.jy^ morband, spotted. 

mozha^7<, a boot, legging. P. moza. 

mosim, season. A. mausini. 

miishk, rat, mouse. P. indsh. Skr. mushika. 

Pashto mazhak. 
moshin, butter. 

tj^y^ mokal, leave, permission to depart. A. 

mokalainay/^, to take leave. Old Hindi rniikkalna. 
mol id, a female slave. 
ji j'^y* momrez, spur. 

momand, merciful, 
mah, I. Sec imn. 

mihrvan, friendly, kind. P. mihrhan. 
muhari, foremost, in front. Si. muharo. 
jy* mahar, corpse. 

mahisk, fly. (Cf. P. magas). 
benayA-mahisk, bee. 
bing-inahisk, horse-fly (lit. dog-Hy). 
git/4-mahisk, house-fly. 
dsk -mahisk, blow-fly (lit. deer-fly), 
mahl, patience, leisure. A. 
mabla-dar, be patient. 
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mulilat, time, while, opportunity. A. 
mihmiin, guest. P. 
mihmani, eiitei’tainment. P. 

mahaira, in welfare, all’s well. Answer to the salutation 
biya durr’sha/jZttay/iei. 
mayar, shame. 

gi'* mech, hint, making signs. Si. mechh. 
dast-mechdeay/i, to beckon. 
mcHmar, mallet. Si. 
mid^, goat’s hair or beard. 
mcd/i, a boatman, 
mcro, s. assembly. 
mezayA. See mizliayA. 

a small plant, also a kind of soap made from it, used 
in cleaning jewellery. 

^4^ mesh, sheep. Especially dumbas. 
maiy/a, pregnant, 
mikay//, to mew. 
megar, flock of sheep, 
mel, meeting. Si. 
menthay//, wet. 
mainar, a kind of grass. 

yyAA.** miwhav, a tree. The wild horseradish tree, Moringa Con- 
canensis, 

maivar, a bu.sh, (Orewia villosa?), 

mevo, a chief, leader. 

meva, fruit. P. 

meh, peg. P. meM. 

mehar, flock of sheep. 

mehi, buffalo. Si. 

•• • % 

mam, my. See maui. 
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^ N. 

^ nd, not, (un — , in composition). 
na-bali^7^, minor, 
na-paid, uncommon, 
na-durah, ill. 
na-salu, unknown. 

na-kam4i helpless, under compulsion, 
na-laik, unworthy, 
na-wash, unhappy. 

•nachiivcw, a little. 
na^/^uTi, nail. P. 
na/j/io, undo (paternal). 
wdkho^^khty cousin. (Paternal uncle’s son.) 
naray/^, v., p.p. nari/Z^a, to groan, 
naz, s. a horn (to blow), 
naz, pleasant, pretty. P. 
nazbo, sweet scent. P. 
nazuk, delicate, tender. P. 
nash, snuff. Si. nas. 
nafay/i, the navel. P. naf. 

JU nal, horse shoo. A. 
nam, name. P. 

am-nam, liamesake. 
nana, maternal grandfather. Si. 
nani, maternal grandmother. Si. 
navarish, anything eaten as a relish with bread, 
nabi, prophet, A. 

napt, 8. lightning. (Met.) a gun. (P, naft, naphtha.) 
nipiira^A, v., p.p. nipdra^^a, to wring. Si nipdfanu. 
nuth, 8. face. 

naMinboM, a. bedclothes; clothes given by a host to a 
guest. 


16 



122 


TOOABFLABY. 


[Extra No. 


naHif, slave. 

lemon-grass, {Cymlopogon iioarancusa), 
y nar, male. P. 
y nar, fife, pii^e. Si. nari. 


narm, soft. P. 

nirwar, justice, decision of a disputed case. Si. nirwaru. 

naryan, a horse (m.). 

naz-khana^7i, v. to close, bring together. 


nazi, 

^ y W^’L\hlly 


near. P. nazdik, nizd. 


riisliar, brother’s wife \ daughter-in-law. 


Skr. snusha. 


Pashto, nzhor. 
nishan, mark, standard. P. 
iiishtejani, bedding. 

nishiaina^A, to spread out. Causal of ninda^Z*. 

nashk^nark, sign, distinction. A. naqsha. 

niy/uvh, sight, show. P. nigah. 

nu^7mr. Sec no^7/ar. 

nu^7era, silver. P. nukra. 

nu^7iraena, of silver. 

na^7/an, bread. P. nan. 


niy7ior, side, direction, 
ni^7toshay7i. Sec nigoshay^. 
naf«a, profit. A. nafa‘. 


nafusH, stepdaughter, 
ir^ nukra, white (of a horse). P. 

iiikra^7i, to separate, part (intr.). 

JXi 

nakl, imitation, copying. A. naql. 

nakl-khana^7{, to imitate, 
nakh, | old woman, 
nakbo, ) ditto. 
nig4h, care. P. 
iKi nigdhbdni, carefulness. 
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nigosha^A, to listen, attend. Cf. Pashto, n^Awatal. 
p.p. nigoshtha. 

nail, s. the forearm. Si. nari. 

pharZ/i-nali, the shin, 
nail, s. the barrel of a gim. Si. 
namjish, prayers. P. namaz, 
nainbo, the biii plant, Crotalnria biirhia. 
nambi, s. fresh feeling in the air after rain, 
namak, in namak-haram, traitor. P. 
namuna, pattern. P. 
cj:i naiig, honor, dignity. P. 

^ nangar, plough. 

nangar baha^^Z/, to plough. 
ninda^A, v., p.p. nishtha, to sit, dwell, stay. 

P. nishastan, nishiii. Pashto, nastal. 
er-niiuhi^, to sit down. * 
nawasay/^, grandson, granddaughter. P. nawasa. 

^ nawashi, to-rnorrow. 

nawashi-bega, to-morrow evening. 
cjV. nawa?^, perhaps. 

nautirew, a game resembling gobang, phiycd on a board. 
uo/chf new. The new moon, the moon. P. nau. 
iiauM, a bride.. Pashto, nave, 
nawad, felt. P. namda. Pahl. namad. 
iy nodh, rain clouds, rain. 

nor, mungoosc, ichneumon. S. noru. 

^ nura, silver. 

navz, pulse, A. nafs. 

nuzd, I 
niizdah, ) 
noyAar, 
or 

nnghnr, 


^ skirt of the hills. 



124 


yOOABirLi.BT. 


[Extra No. 


nok, beak of a bird. P. 
naukar, servant. P. 
naukari, service. P. 
nab, no, not. P. 

^ nub, nine. P. 
nabar, canal. A. 
f nnbram, ugly. 

nabmat, intention. A. 
nubmi, ninth. 

1 now. Pazand nuw. Pasbto nan. 

^ nk, ) ^ • 

nyskdhti/jfh, v., p.p. nyastba., to post, establish, appoint. 

^ • 

P. niliadan. 

nyam, middle. P. miyan. 

nyama, in the middle, 
nyamji, one who goes between, arbitrator, 
nyamay/j, middling, in the middle. 
nya;twa?i, in the middle, in (from nyama). 
niyat, ob ject, desire. A. 
neM, good. P. nek. 

TiGkhen du’a, prayer. 

nermosb, noon (for nem-rosb). P. nem-roz. 

^ nir, s, roast meat. 

^ nezayA, spear. P. neza. 

nesta, , , 

} was not, 

nesWA, 
nestew, is not. 

nestkar, poor, destitute. P. 
nesb, tooth. (Si. Pasbto, nc4b, tusk.) 
neyAar, in the direction of. See nemy^a. 
nekab, marriage ceremony. A. nik^^h. 
nilay/i, blue. 
fi} nem, half. P. 
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nem-rah, halfway, 
nem-shaf, midnight. 
nemay7^, butter. 

ncmy7za, in the direction of, towards, 
nimon, lemon. A. 
non, no, not. 

nina, modern, belonging to the present time, 
nma-vakhat, now-a-days. See ni. 

j w. V. 

* f I like resembling. 

M-b wajh, ) 

* war. (In composition) eater. P. khor, 

mar-war, man-eater, 
shir-war, suckling, 
waris, heir. A. wari^7*. 
wazha, lord, master, sir. P. 7i;7nvaja. 
diy7mr-wazlia, landlord. 
loy7«-^vazha, goodman. 

/ij vagii, a largo lizard, alligator. (S. vjighu, alligator.) 

vagi, that very one. S. 
f !; warn, debt. 

wamdar, debtor. 

wv'» Yanij-vapara,. give and take, buying and selling (uncom- 
mon.) Si. 

Ijitj wanda, leisure. Si. wando. 

wanay7i, v., p.p. w^antha, to read. P. Hwandan. 

wahu, outcry, the alarm. 

wabah, cholera. (Ar. waba, pestilence.) 

wapsayA, v., p.p. waptha., to sleep. P. Huftan, Musp. 

wat, wick. Si. vati. 

watta, stone. Panj. 

vitthi, space, interval. Si. vithi. 
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wath, self, oneself. P. Mud. Skr. swad-iya, 

4 

wMij one’s own, own. 
va7t7/t time. Ar. waqt. 
wad, increase. 

vadainay7i^, to increase. Panj. vadawan, 
vadri, leather strap. Si. vadbi. 
vadri, bribery. Si. vadbi. 

*3^ wadJi. See oj wa^7/, self. P. 7r7Aud. 
wac/Zti, birth. 

\\ 2 idhi khana^7/, to foal, 
vvarbariya, excellently, stoutly, 
ward, food. 

^Jy waray7/, v., p.p. wartba, imp. bawar, to cat, drink.' 
P. 7i:/mrdan. Skr. hvar. 
warna, youth, young man. P. barna. 
yyj warn, beam. Si. waro, rafter. 

^ Jy warainay7i, causal of warayZi, to feed. 

^j^y was, strength. Si. wasu. 
be -was, helpless. 

j^y wasar, wild onion. See whasar. 

iiVLvy wastad, master of a subject, skilful. P. ustad. 

wasarzakht, brother-in-law. Cf. P. ^7iusar, zada. 

wasarik, father-in-law. P. ^/msar. 

wasariya, in front, foremost. 

jK^y wasam, inhabited. Si. wasaww. 

^*«y wasi, .mother-in-law. P. khusu. Skr. 9 va 9 rti. 

^y wash, sweet, happy. P. Mush. Skr. swadu. 

^_ 5 ^y washki, male of any beast of chase. 

^•^y washi, sweetmeats. 

vakil, agent'. A, 

cb val, ) 

J creaper. Si. vah. 
vj^^y valan, ) 

vonui, bride. Si. 
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vanni, name of a plant. 
vanija^7», v. to yield up, 
vin3^ailla77^, v. to spoil. Si vinyainu. 
wliaf?^ or wahat?//, salt. 
j^st^ whar, dirty, foul. P. Mor. 
wliau, tray, dish. P. A•7^wan. 
whav, sloop. P. 7^;/^^vab. Z. qafna. 
wliard, food. P. 

wliasar, the wild onion, Allium ruheUium, A. 
ves, clothing. Si. vcsu. 

^ j#vcla, time. Si. vclo. 

} vebi, street. Panj. 

» n. 

haji, pilgrim. A. 

ha7i?7/, earth, clay. P. 7i7<ak. 

h{i77dr, heart. Ar. ^^atir. 

haray7^, dates. P. ^^^arik. 

hazir, present, Ar.^^ta.. 

hash, double tooth. (Cf. Pashto ^7/a.sh). 

\\(\yliVij awake. 

JU hal, circumstances, new. A. JIa.. 
hala dai I give the news ! 
halwar, conversation., 
hamay7^, raw, unripe, uncooked. P. Ham. 
han, khan, chief. P. khhi, 

^AfcUjh habasi, (c 5 ^^ ’abbas!) , an eight-anna piece, 
habar, discussion, conversation. - P. 7<?Aabar. 
habkay7i, v. to stutter. Si. habak. 
hapt, seven. P. haft, 
hapta^A, a week. P. haft^. 
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haptumi, seventh. P. 

hatar, danger, apprehension. Ar. /c/^atar. 

hat, shop. Si. hatu. 

hsith, the wild olive, Olea cuspidata. P. zaitun. 
huch, horse’s hough. Si. khuch. 
hachho, thus, so. P. 

hachi, any. Often contracted to ’chi. P. hech. 

hadiray//, to chop up. 

had, bone. Si. hadu. Pashto, had. 

hidki, hiccough. Si. hidiki. Pashto hatkai. 

hW/iiil, ) 
ha^7/^e7/, then. 

hir, a young male camel up to six months, 
bar, every, each. P. 
har-do, both, 
har-ranga, of every kind, 
har-ro, daily, always, 
har-sal, every year, 
har-kas, every one. 
har-hi, every thing that — , each. 
liar-vaHta, , 

h,™n, 

liar-handa, everywhere. ■ 
hur, adv. apart. 

hur-janay7/, to drag apart, 
barb, jawbone. 

hartal, arsenic. (Si. hartalu, yellow orpiment.) 

hartel, large saddle bags. 

hurjin, saddle bags. P. /r/mrji. 

hirdik, squirrel. 

hardhat, metal. Skr. dhdtu. 

hirs, avarice. A. 
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harsh, } 


a cubit. 


harsh a, ) 
harray/^, s. an infirm person. 

^ harra^7^, s. a saw. 
harf, letter. Ar. 

harmziida, bastard, scoundrel. A. P. 
harnoli, dhatura. 

harwar, a measure of corn containing nearly 10 maunds 
Indian weight. P. 7t;/iarwar. 
harri, 


^ j3‘ harriya, j ^ 


, hazlulab, eighteen. P. 

hizhgai\ anywhere. 

has, an ornament, a ‘^hassi** or silver necklace. Si. hasu. 
hastal, mule, 

CS.^-^ liasht, eight. P. 

hushtur, camel, (the generic term). P. shutiir. 

Skr. ushtra. Brahiii huoh. Zend, ustra. Pashto nsh» 
hashtumi, eighth. 

hushay7/, p.p. hushtha, to dry (intr.). 

Vi-^* hushk, dry. P. 7;7^ushk. Skr. ^ushka. Z. huska. 
huslikcM (lod, skeleton, 
hishki, scarlet, 
hak, rights, 
hakal, drawing, 

hakala^7«, v., p.j). liakala^7ia, to drive, to urge on. 

^ hukm, (A. hukm), order. 

* hal, melting ; hal biay7*, to melt, thaw, 

hil, a kite. Si. 
hulas, free. P. Mulas, 

uiU* halk, village, collection of huts. (Cf. Ar. Halk, ;fc7/alkat.) 
hale(7A, spices, 
haleni, adv. undoubtedly, 
hambdeha, ammunition pouch. Si. hambdeho. 

17 ' , 
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hambar, a collection of corn, and enclosure round it. 

P. ambar. 

hamod^Aa, there, in that very place. 
hamet^Aa, here, in this very place, 
hamesh, this very one. 

hamesbiya phar, on this account, 
han, neighing, whinnying. 

han-khanay/*, to neigh, whinny, 
hinjri, the shoulder-blade. See bardast. Si. hanjhi. 
hinjir, fig. (P. aiijir.) 
hanchho, thus, so. P. 

hand, s. place, dwelling. (P. AAana.) (Si. hainyiu.) 
handa, in place, instead, 
thi-handa, elsewhere, 
har-handa, everywhere, 
hech-handa, anywhere, 
hech-handa ne;^, nowhere. 

Landiya, somewhere, 
ya-handa, in one place, together, 
as- hand, hrc-place. 
zahm-hand, scar of a sword-wound. 
tJkiA nind, bitch, 
hindi, weapon. 
handainayA, to be useful, 
yjb hunar, skill. 

hiifkayA, to neigh. 

hangar, charcoal. (Cf. Sindhi awyaru.) 

^IGjb hingalo, variegated. (Si. hinguld vermilion.) 
hau, yes. 

hawdn, that. (P. ham-dn.) 
hawankar, as much as that, 
hawango, thither, 
oyt iiot, hero, warrior. 
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•V* baud, tank. Ar. 

havdah, seventeen. P. 

TidjA hodadar, official (for P. uhdadar). 
bod, bole, cave, den. 
haur, rain. Si. horu. 
hor, 

horg, ^ empty, 
borgin, 3 

borjin. See burjin. Saddle bags, 
bosh, sense. P. 

jAyb* bgsha9'/^, s- an ear of corn. (P. Hosba.) 
hosbyar, skilful. P. 


bauf, leprosy j a severe illness, violent fever. 

tSy* hoi. . . . 

A , } armour, accoutrements. Si. 

Kj^yi Jj** bol-posb, 

bom, the air-plant. 

\i)y^ bon, blood. P. Mun. 

Lawesli, tliis, this one. 

e/dr* hawen, adj. this. 

hi. See bii/Z/ishk, 

bai, or. 

bai bai, either, or. (P. ^^wah, Mwah.) 
haya, shame. A. 

be-hayd, shameless, 
bait, camel’s pack-saddle, 
bi^^, green corn, kbasil. P. Hawid.* 
hech, any. P. 

•u$^ beebi, anything. 

hecM na, ) 

} nothing, none, not at all. 

'ebi na, ) 

Wchy swine. P. Huk. 

be^^, sweat. (Skr. svid. F. pa-sina.) 

hi JAisbk, the kbip bush, Orthanthera viminea* 
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liir, a houri. (Ai\ Mr.) 
hair, welfai’o, (Ar. Mair.) 
hair khaua^/^, to salute, 
ma-haira, all’s well, 
hiran, dish, plate, 
hirth, fine, thin, 
haiza, cholera. 
lnzhoA:7/>, a waterfall, 
hes, rust, dirt, 
hil, hope. 

helak, tame, subdued, accustomed. Si. ^icraku. 
hilwand, hopeful. 
hiMz, a leather churn. 

hmzar matha^^, to churn, 
bina, weak. Si. hiiio. 



yazhdah, eleven. P. 
yazhdumi, eleventh. P. 
yaiiin, orphan. A. 
yakin, certain. A. 
yak, one. P. 

yak-aptiya, one another, 
yako, only one. 
yake-chyar, fourfold, 

, yakc-sai, threefold, 
aL yala denffk, to let loose. See ilayA deay^. 

Pashto, yalah. 

};W yamara, for ever. See jamar^. 

^ ya, one. Cf. Pashto yau, yavah. 
ya-bara, at once, 
ya-bare, once, 
ya-ranga, of one sort, 
ya-handa, in one place, together. 




SPECIMENS 


or 

IHE BALOCHI LANGUAGE. 


I. 

The Wanderings of Ihe Hind lialochts. 

[Tins poem is ver^^ widely spread, and I have met with it in almost 
every IJaloch tribe. Tlie versions differ very shVhtly. The j)resent one, 
as the dedication in the last two liiu‘s shows, was recited to Jaldl AT/zan a 
former (yhiof of the Le^/zaris. Another version, from a (jurchani Dorn, 
similarly brings in the name Nihal ii/zan. The poem is probaldy of consi- 
derable age ; it is very elliptical in expression, nuiny of the grammatical 
forms are anti<piated, and the versification is loose and formless. It gives 
the legendary account of the Wanderings of the Ihilochos before they 
settled in the countries they now inhabit, distinguishes the tribes entitled 
to rank as Kinds from those not so entitled, and concludes with a catalogue 
of their leaders.] 

Shukr Allah hamda guzara 
badshah inulka wixtliKin 
Till jihan /rwak o gilo bi 

Ifeku nindo wash-dila. 

Mil auhid IMir llamzaiy/z-im 
Sob dargaha gur en 
Azh Ilalaba phar//# khaya/i 
go jazizaa jheroea 
Masara Mirea Jalal liar? 

chhil-o-chyar bolak e;i 
Kalabala KompAr ma nyaziwaw 
shall!* Shi^tan niizilo 
KhaAr/ztu;^ Ilarina banda 
• Keeh rasten phalawa 

. 18 
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Makuraiia Plot nindi 

Khosa^/i maw Kech-delia 
Azb Halaba Cbandiye^Z/a 

Kabimtbi e \ogh pba-gurew 
Jo miiaf babr-kbanana 

Kul sai’diir Sbaibak ew 
Maw Naliya Nob niiidi 
Jistkdni pba-gurew 
Pbuzb, Mirali, Jatoi 

Driist maw Scvi Dluidara 
Drlsbak Kh(\n, Mazaii 

p] go Jtiiula yagsar ew 
Azb biniyada Plmzb liindo 
Sai* go Mir ew Chakiir c;i 
Golo, Gojiang, Dasbti 
liiind tliali} a dar-ant 
Tbi Balocb buz bisburew 

Brust maw Jvindu manaba 
Nasbk-daiir pba Gorgozuw 
E maw Tbaliya dcba 
Nob korai aw drew 

E go Itindd yagsarew 
Einddw maw Slioran niudi 

Lasbar maw Gaiiddvay/^ ew 
E mani pera o rand ew 
K Jialocba daptar ew 
Ma deuw si sal janga 

E Balocba sbiddat ew 
Sbaibak o Sbabdad dani 
Las sarddr Cbakar cw 
Cbbil bazar kbai Mir gwawkba 
TbewayZidw dade-potar ew 
Kol-posb dast-kaldya 

Drub kbawan o jabab cw 
Path pceba go khawa 

Pbar//i lalc?i mozbay/^ ew 
Karcb katar iiuyZ/raena 

Dast mundri thangavew 
Dakar o Gvvabaram llumena 

Zar-ziiwal 'Nodh banda^A ew 
Pbuzb aw Jaro jaur-jawav ew 
Iladdew Dine brac^^ar ew 
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riieroz 0 Bijar Bcban 

Miran Bitula;i zahm-jau en 
Sobba, Miban, All, 

Jam, Sabak o Alan cn 
Haivfca?^ Bivaray/^ maw lliiulaa 
Mir Hassaii go Brabim ew 
SLair ki sberaa jori 

Mir Jabil Maw surpba<//i ew. 

Translation, 

Tbaiiks and praise to God ; himself lie is Lord of the land. Wlieti 
the rest of the word becomes dust and clay, alone He remains with serene 
boai*t. ^ 

We arc tlio offspring of Mir ITamza; victory is in the worship of 
God. From iBilab do we arise, there arc lights with the unbelievers. 
Foremost is Mir .lalal AV^jin, there are four and forty tribes. By stages 
(we march) from Kalabala (Ivarhahi ?) to Bompilr and the cities of SisLln. 
We came to Jlaruii’s band, on the right side of Kech. The Mots settle 
in Makran, the Kliosas in the land of Ivcch. From Ilalab come the 
Cluuidyas, near the home of the Kalunthis. Dividing out running water 
and dry land, the chief of all i.s Shaihak. 

In Nali the Nobs settle, close to the Jistkiinis. The Phiizhes, 
Miralis and Jatois, all in Sevi and Dhadar. Tlie Drishak.s, Khans and 
Mazaris are one with the Binds. In origin tlie riuizhes are Binds, they 
were with Mir Chakar. The Golos, Gopangs and J)aslitis are out.side tho 
Jtind circle (dish). The other very numerous Baloclies are all included in 
the Binds. Distinguished for wealth among the Gorgezos are tho.so in tho 
country of Tliall. The Nobs and Ivorais are mixed together, they are ono 
with tho Binds. Tlie Binds sotile in Slioran, the La.shari.s in Gandava. 
This is our foot-print and track, thi.s is the Baloch record. For thirty 
years we are engaged in battle, this is the Baloch struggle. 

In the time of Sliaihak and Slialuhid, Chakar wa.s chief of the whole. 
Forty thousand come at the MiFs call, all descendants of one ance.stor. 
All with armour upon their forearms, all with bows and quivoVs; with silk 
scarves and overcoats, and red boots on their feci; vvitli silver kni\ es and 
daggers, and golden rings on their hands. There were Bakr and Gwaharam 
and Bamen, and tho gold-scattering Nof/AhandnyA. Of the Pliuzhes was 
J6ro, venemous in reply, and Hadde his brother by religion. There were 
Pheroz, Bi jar, * Behan, and Miran, the swordsman of the Binds. There 
were Sohba, Mihaw, Ali, Jam, Ishak and Alan j llaibat Han and BivarayA 
of the Binds, and Mir Hassan with Brahim. 

It is thy poet that composes tho songs, and Mir Jalal JTAan compre- 
hends them. 
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II. 

Poems relating to Mir Cliakar. 

Mir Cliakar is the ^reat legendary hero of the Rind Baloches. Tie is 
represented as having led them into the countries they now occupy from 
Makran, and as luiving founded a kingdom with its capital Sevi (Sibt). 
lie waged war with the Turks under Huinau Chu^AaLta. On the civil war 
between tlie Jtinds and Lash.*iiis breaking out, tlie 'Turks under their leader 
Ziinu joined the Rinds, and the Lasharis were defeated. Tlie Turks seized 
the Lasliari women, but released them on the expostulation of Cluikar, 
nho said that Jialoehcs would be disgraced by being accomplices in such a 
deed. At one time Chakar was a prisoner to Jfmnaii, who called him up 
and asked him ** What is the best of all weapons?” Chakar replied, Any- 
thing that a man can lay hold of ii^ a fight.” The king then had Chakar 
brought unarmed into a narrow street, and a savage elephant turned loose 
at the other end. As it rushed ujion Chakar, he caught up a dog that was 
lying in the road, and threw it in the elephant's face with such violence 
that it turned and fled. Chakar is said to have founded the old fort at 
Sibi, which he ultimately abandoned at the end of the civil war on his way 
to the Panjal). His name has been given to .^several places in Balochistan, 
among them Chakar-mari * Chakar’s u]>per storey,’ a hill near Sangsila in 
the Bugti coiintiy, from which he is said to have taken his last look back at 
Sibi. This is a physical impossibility, but Chakar was a ‘ godlike man’ 
(IIn^/7/ai mard), and could do things which the present generation is not 
capable of. Another place, named after him, is Chakar Tankli ‘ Chakar’s 
defile’ in the Marri conn try. 

It is difficult to say how far any part of Cluikar’»s adventures are 
historical. Balocbes began to arrive at Multan and the neigbbourliood 
from^ Makran in the time of Hussain Lang.i, towards the end of the lf5th 
century. (Briggs’ Fori.sbta, Vol. IV, p. 388.) Soon afterwards came one 
whose name is transliterated by Briggs Meer Jakur Zund, which should 
probably be Mir Chakar Rind. He obtained a jagir in Uchh from Jam 
Bayazid (Ibi p. 39G). 

This Mir Cluikar is said to have conic from Solypur, but I have not 
been able to discover tliis place. This was about 1520 A. D. Al/out the 
Fame time ive find Baloches in the Pan jab as far noi*tli as Babrah and 
Khu.sbal) on the Jeblani. (Erskine’s Baber, p. 256.) 

This irruption of Balocbes into tbo Panjab was probably caused by 
the pressure on them of the Turks or Muy^als who were then under the 
Xry/ains invading Kacbhi and Sindh. Shah Beg, son of Zulmiin Beg 
A'ly/zun, took Sibi first in A. D. 1479 and a second time about A. D. 1511. 
This occupation may b^^vo been the cause of Cliakar’s emigration. Shah 
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Beg made Slid liis cajntiil for some time, and it is probable that be and not 
Cliakar reall}" built the old fort tliore (Mrskine’s IJiibcr and lluinayun. Ed. 
1851, Vol. I, pp. 312, 317, 318 ) Tlicro is no record ot‘ any collision 
between Iluinayun and tbo llaloehes except during his iliglit in A. D. 1513, 
when he seems to have been plundered by them in tlie Holan Bass. (Baber 
ami llurnayun, Vol. 11. j). 200) and again fell in with them between Kan- 
dahar and Sistan (^p. 271). This is j)erhaps snflicient lor the introduction 
of his name into the legends. Zunu, the ^J’urk leader, perhaps stand.s for 
Zuliuin Beg in whose name Shah Beg fought. 


Tiie Quarrel of 21 ir CluiJcar and Oicaltardm. 

[This pooin also seems from its language to bo an old one. It de- 
scribes tho^causes oF tlie division between the Kinds and Laslniris, the two 
sections into one of whiidi all true Baloehes fall. The Kinds were under 
Chakar, the La>haris under (iwaharam. Finally Chiikar in disgust emi- 
grated to the Banjab, and settled at Satghar in the Lahore District, wlicro 
bo died and is said to bo buried.] 

Kilati Ilaviv gushi: Sari Hind f7//ulam Bolak gushi : Chakar Gwaha- 
ram Karakntiin gushi: Gohar bautiya kbardo gal gushi: pbilave» 
si-sal-jang gushi. 


Yad khaniin name Ihibi 

man awwal sar-navay//a« 
Haidar o phusht o phamib 
sar Iiazrate a/t7/ir-zama;* 
Biyfi lori go sawalu-i 

zir mani guFtaray/ziLt 
Bar gwara hcla« dile////a 
no sahili bra7//ara«. 
Mangcha Kinda pha Bompur 
Jvech b:i//7/o J\Iakura/^ 
Mastarc/i loy4 Domki vn 
in.'gz Balocbi merava/t 
Rind Liishari awara 

trail bast ha pha-wn77nl;2 

* BiyacM, shei/7«l biladu/i 

bilu 72 giyafe/^ ulkaha/t 
Jo.mitata bi-katu» 

* babr-khauu7» bi pha wa77«a;i. 
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Raji ranil kii^77i ma leku7i ’ 

biyaMtliiUi da7i \ojh giif//a;i 
II Ilk mi toiulo na/»;//ifa;i 

no/t’/i khu^Z/antcsh atlima/t 
Bozh bora;i biira^7/ena 
kotwaiu andara 
Saj khniio baz(3;£ bihana 
n n 1 1 - b a zar 1 mark 1 1 a v aa 
Biyariui bagaw girday/tcna 
azli Naliya kbaur data 
Gwaiikb-jafZfa \iHlhhx bi kada/i 
‘ cr-kbai’e azb Cliajua 
Kbasb gall o paliliiga 

jb'ul subre;^ kainala;t 
Bauf iii()rbande?i liboia» 
liiiigaloc7e manjava7^ 

Sikb o tiisjia bi jore^i 
Makurani kadaba^t 
Cbakuri deb iia iiindi. 

ro wa<7/i dire?^ limiliuj. * 
riiosbi/Zfa liinda/i \va7//i dir 
jdia kbawab o sbaddava» 
Bbib//f lalo;i mozbayZ/a/i 

Jiiiid kasaZZ/aiifc pba Dorava;t 
Dbadar o Sevi gwaftba 

I)a;i Jbal o Nilaba data, 
Ilab, ri.ab, Mob, IMali 
da7i Nall kluiur data 
Gaj sbabra basi]la//7^ena 
Da77 Maragabo deba 
Sangar o kbob Sulemii 

Gwaftba^Zion sber-iiara;i 
Sang Mundabi dbaniya 
Dan pa bi MeZZ/ira 
Ba^Z/chae7i Kjfcho Sima 

Dan Dbari o Bhaiiara • 
Naiigare Bijar tlieyZia 
Jam Sulcmana lura. 

Gohar bauti ki aMtha 

gwar Nawavc Cbakura 
* Mai mani othiya bag on 
Laiide pho-dare mauan* 



1880 .] 


BALOCTIl LANGUAGE. 


130 


Cbakura dir-zana^Aena 

gwash bi durre?^ Gobara 
* Bjirav 0 Soran jo(i 
Kacbraki pbalava, 

Hc-miuna baga bicbarea, 
nind bc-aiidcw sbafa.* 

Eosb azb Gwabararn sbabra 

raffcha^/iant kbardo cbariaa 
Barii^7/ca boraa zawarant 
pba sbikar o sailabati. 

IJir kbusbtbant jiirtaj^Z/i^'a 
pbar wiil/d laf-seriba/i 
Baj biinda77?aiit bazari 
^ azh du-d('ini zianoba 
Kabrava tboka« khawatluinf, 
jdia l)a^/7^ew kirdanly7/a/^ 

’Shin-gui'a Gwaliarain ilic///!a 
\slian-gura Mir Cbakura 
riulavcw si «al jang aHi 
Gobara bir pba(77/a 
Sar galoi bai^/m^7/aiiii 

nosh ri7t;7itbant azb dafa 
Marti di okhawii di isbiba 
pba lliu7//tu tisura 
Gudii Sultiinc Jialoclui 

salil kbu77ta bi pba wa^7^a7t 
Clitikur azb braMi gasiira. 

Gwastba Satie;* Gbarti;*. 

• Trmislaiion, 

Kilati son of Habib sa^'s ; to tbe lofty Gbultim Bolak Rinds ho says : 
about tbe quarrel between Cbakar and Gwabararn ho .«^iys : of the refuge- 
taking of Gobar ii^few words he says : of full thirty years war to says, as 
follows : 

First I remember the name of God, my morning-star of old ; lord, 
and support and protector to the most illustrious prophet. 

Come minstrel at early morn, learn my sayings and carry them to the 
friends of my heart, and the assembly of my brethren. 

Tbe bold Rinds came to Bompur, to Kech and fertile Makran, the 
greatest family was the Domki in the Baloch assemblies. 

The Rinds^ and Lasharis met together; they took counsel among 
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themselves. “ Come, let us march hence, let us leave these widespread 
lands. Let us conquer streams and dry lands, and deal them out among 
ourselves. Let us take no count of rule or ruler.” 

'JI1CJ came to their own homes. Tlie chiers (turban -wearers) ordered 
their slaves to saddle their young mare.*^. “ Loo.se the slender chestnut 
(marcs) from their stalls, saddle the numerous fillies, steeds worth nine- 
thousand each. Let us bring in herds of camels from round about, from 
the mouth of the torrent of Nali.” The men called to the women “ (Jome 
down from Chaju, take out your wrappings and bods, carpets and red 
blankets, pillows, and spotted rugs, and many-eolonrcd bed.steads, moulded 
cups in abundaneo, and Maknini drinking vessels. Cliakar will not stay in 
this country, ho will go to his own far land.” 

The Jiinds clothed their bodies in overcoats and turbans, with red 
boots on their feet. The Kinds were di.stinguished for hospitality. 

They called together l)h.*idar and Sevi, in Jhal and the mouth of the 
Nilah ; Jlab, IMiab, Moh and Mali in the month of the Nali torrent. They 
stayed at the city of G:ij in the land of Maragah. The tigers of men 
assembled Sangar and the Sulaimau mountains, the rulers of Sang and 
Mundalii became payers of tribute to our chief. 

Ill the boundaries of fertile Kachhi, in Dhnri and Hhanar. There was 
generous Hijar with his scimitar, and the leader Sulaiman with his sword. 

Gohar came for rofnge with the Nawab Ol)iikar, saying “ Show mo a 
place for my cattle, and herds of camels,” The far-seeing Chdkar said to 
the fair Gohar ‘‘ Go to the slrcam.s of Shorau in the direction of Kachrak. 
^JMiero stay at case with your herds of camels, and have no anxiety by 
uiglit.” • 

One day some madmen went forth from Gwaharam’s city, they were 
mounted on fine chestnut (mares), for the sake of hunting and exercise. 

They killed a pair of young camels (of Gohar’s), to fill their bellies 
withal. 

The chief fell into a groat rage (lit. rage of a thousand), on both sides 
damage was done. A cur.se falls upon the wicked, upon the doers of evil. 
On this side was Gwaharam with his sword, on that side Mir Chakar. 
For full thirty years war continued abo\it these young camels of Gohar’s. 
All tlie excellent youths have been slain, the teeth have droj)])ed frem their 
mouth.s, and God’s mercy lias spared us only. Then the Baloch rulers made 
peace among themselves, And Chakar on account of this feud among 
brethren passed away to Satghar. 
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Chahar^s denunciation of his foes on leaving Stht, 

Chakar Shaihak gusbi: sari Bind Bddslidh gusbi: &n rosb ki Sevi 
kbili kbarde gal gusbi : Gwabardmar phasave daM gusbi. 

Bi]a;i mar-lawdsben Sevi 
Gaurew saJdani margavi 
Jdmc Nindava bbat^iyd 
Sai-rosban Babararn neghh 
Si-sal uvfc 0 uzbmdrd 
Jan-jebbavdw jangiya 
Thegh azb balgava bonend 
Cbotaa clio kamandi boy^dn 
^ JuMidn na nasbant larena 
Warndydw du-mandileiid. 

Lad ma dcravdw na rustbaut 
Misk ma barutda na musbtbant 
Whal'd diiinbag//aw mesbani 
Karwdli sbardb sbarr josbant 
Shall an pba iiLslidn yakbe nest 
Drustd^i wdrtbay^d^z bindiyaa 
Sbartan dd^/^ay7/d» sbimend/t 
Bacbaki lawar ba^iziyd 
Gwabardin miizbe/i GanddvayA 
Siiiglie ma zirib pliirentha 
Macliiya lawdsbtba lanjaitb 
Ali o Wall drub-ddrd/i 
Yaki kilata bcroneTe 
llay/i kavali Turkand/t 
Kind baray/*e« bordnda 
Gwabardin azb dude bande bi 
He Gor bi nc GaiiddvayA. 

Translation, 

Cbakar son o£ Sliaibak says : the exalted Ruler of the Binds says : on 
the day b« leaves Sibi these lew words be says : in reply to Gwabarani he 
says (as follows) : 

I will leave man-devouring Sevi, curses on my infidel foes ! For three 
days shall tbe Jam I^indo from bis oven (distribute bread) in honour of 
Bahrdm (slain). For thirty years, for ever shall there be war with these 
gigantic men, nor shall my sword be clean from stains of blood. 1 will 
bend it like jointed sugarcane, so that through crookedness it will not go 
into the sheath. 

• 19 
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The distinguished (lit. two-turbaned) youths do not rise up to sport 
among the hou.ses, they rub no scent on then* moustaches, but they cat 
fat-tailed sheep and boil strong lic^uor in their stills. There is not one of 
them witli signs of a ruler about him. They have eaten all their weapons, 
they liave gambled away their heads, they have childroirs sticks in their liands. 
Let Gwaharam stay in dusty Gandava, a stone thrown into a well. Machi 
has drunk blood ; AH and Wall arc traitors. The rebels’ fort has been 
surrounded, and reduced to, earth by the tyrannous Turks and the Rinds 
on highbred mares (chestnuts). Gwaharam (will be expelled) from both 
places, (and possess) neither a grave nor Gandava. 


III. 

Dosf/m and Sinren. 

The legend on which the following |)ocm is based is as follows : 

During the war between Mir (diakar the Rind leader and TTumau 
Chuy/iatta king of the Turks (i e, the Dadsluili llumayuu), Ohakar was 
forced to consent to give up some Rind maidens to Ilumau, but actually 
sent instead young men in di.sguise. On this being discovered, they were 
ordered to bo kept in perp'lual imprisonment in tiie fort of llarrand. 
Among these pri.sonors was Dostt'u. Jle had bechi engaged to marry his 
cousin Shircii, who remained faithful to him during his many years’ iin- 
prisomnont. At last her partmls said that she must no longer remain 
unmairied, no ho])e being left of JIosteiTs return ; so they found for her 
another husband, also named Dosten. (This is alluded to in line 98, where 
she says ‘ Not this Dosten, but tlie old one.’) Him she long refused to 
marry, but at last yielded to the pressure |)ut on her, and arrangements 
were made for the ceremony M(;anwhile Dosten in prison at Harrand 
bad succeeded in gainiiig tlie favour of the Mn^'/zal or Turk Governor of 
the fort, and some liberty was allowed him. Ilis mare bad died, but had 
first born'e a fine colt which bad grown up, and which Dosten was allowed 
to keep. One day games and races wore going on, and Dosten asked and 
obtained leave to join in the race. Mounting his horse, he said good-bye 
to the Governor, turned its head towards the Chaehar Pass and wont off at 
full speed. Several pursuers followed him, but no horse had the endurance 
of his cho.stniit. At intervals^ along the rocky pass they stumbled and fell, 
and these spots bear the horses’ names to the present day. At last he was 
left alone, having wearied out all his pursuers, and travelled homewards. 
On nearing his tribe, be overtook a minstrel (Dorn or lori). He asked him 
the news, and where he was going. The minstrel told hhn of the impend- 
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ing marrijige of Shiren, and said that he was on his way to sing at tha 
wedding. Dostcn then told his story and prevailed on the minstrel to 
change clothes with him. Tlius disguised, he made his way into the assem- 
bly with the other minstrels, and sang the ])oem which follows, bringing 
in the substance of a message he had received in captivity from Shiren. 
lie was immediately recognized by Shiren, who declared that she would 
marry him and no other, and they were happil}^ married tlien and there. ' 

In the j)Oom Dosten lirst begins by saying how his marc could not 
live in the heat of the plains, and then passes on to say how a Jv//orasaii 
merchant brought him down Shiren’s message, which constitutes the 
remainder of the ])ocm. It begins with an animated description of a 
Nomadic Baloch tribe in the hills moving to fresh ]’>astures after rain, and 
then turns to Shiren wcei)ing in her little hut for her lost lover. Her 
companions try t« console her, hut she will not ho consoled, since he is in 
captivity. She then describes how when slie wanders over the liills with 
the oth^r Haloeh women, according to their custom, she always picks a 
flower for her lover’s sake, and ends with a j)iM.yer for his safe return home 
again. 

Lines 40-41 seem to be an interpolation They have no connexion 
with the subject matter of the poem. 

Zangi rnani badoro 
Gwaharam mani jam o hoi 
Whantkiir Shihane vShahi^^e 
Sauy//aii pha thai rishana 
5 No7i;/^^-^^^7/tha////e^^ inasana 
^ighen gor-khushe7« syahara 
A'fa na warth Ihih ney//a 
Kikh o Karj.dan Sinde^7/;l;i 
Loti baliir.m l)ashtey/ma 
10 Loti wa7//-maharea jir/Z/a/i 
Phito/t;// dafa nu'w/Z/^goran 
Dori phur kunian*?? afa 
Suti [)huri khaiavaa 
Whavi'i kalra nel.ui 
16 Marwari jawjin zivirenaTi 
Manic azh Hunisaii a/^'/ftha 
Lej/Z/ar eliadar o huinhoea 
Bar ro7Z/anani gona^Z* 

Hurjin ihai^ZZ^e?? hhaiigaiii 
20 Sarbar Kandahari miskant 
• Phaiy/^am gon-a^/ii Jlindani 
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Tahkiken shalam Sbircne. 
Nod/idn slianz-ja^Aa KOnar^ 
Dasbt-o-ddraana Mungacbar 
25 Sanni 3 'a nuy^or liuinboeTt 
Dor pbiirant-i anirezan 
Larzant cbo gwanani ihkTcMn 
Chotant cho kawandi hoghdn, 
Ladi maiicbai^7/a Tnaldara» 

30 Mcslii buzi whantkaraa 
Mezhdar Sahak Yar.i» 

Bunibar bastbaj/Z/aii banukh^n 
Sai'bar lari ///an gwdnecbaa 
libawanar kbanday^ o Nagahii 
35 Khonda/i phrushthayAan zardoa;> 
Loka^ pbashavi kataraa 
Kadan go biinaren plid/ZZ/an 
Sbircna ja/7/a ^rddhon kul 
Ma Narinukh geavcw reja. 

40 Mesh azh dranina ser khan 
Buz azh g^variy7ia lal phula 
Bind azh maicif^cn gandund 
Fahnwal azh pbanir poncha 
Lahn azh givan photha^7/4 
45 Gwarf janth dilsaren daija 
Ziri kadahe metei 
Bo da shaklialen noMafa 
Malgor shusthay/een mahlija 
Band^/7^ mushi malgoran 
50 Khaithi da wa/7a chyar-kula 
Kulla darriya bandi 
Shiskant thay/iard nisbtbent i 
Jiiul pbalava leteni 
Dast janth avr barziya 
55 Khashi nuydraen adcnd 
Era Kaniald sar zana 
Gindi droshamd heriya 
Qrey^ khant humaren chbama 
Anzi rishant pba dramd 
60 Jiy^ sar katikd mend 

Much ban janan jedi gobdr 
Sbarren somaren cbbil-o-cbydr 
Bidyant o gwara er-nindant 
Shdr phalavd letend 
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65 Pharsant-i dila o liala. 

‘ Pharche khunalat khordcma 
Suhrcn man msLich o nildna 
Bii/jd thai bambavcw danzona* 
Groyd hith, janan tclank da/ A 
70 ‘ Dir bi//«, o janan, jawan e na 
Dir bi///, o jaiuln, dir iiinde 
Bilan khunal o khor-denia 
Sabran man muJch o nila baiit 
Bri/jA o bambavon danzon bant 
76 Dost sliumc phakar non 
Anmar ki jana dozwaha 
^ Suhni rca darkara 

Di/7/a barra//7^cn bad-duayan 
Turkan azli luircb gwazentlia 
80 Ma zar-joslien Aranda shahra 
Snnjcn- isp-tali’alen lafa.* 

Dung bant janikh Rindard 
Malaiu phad7ia sbe£ ban. 

Kb ay ant kbargazi kramana 
85 NeX'/jen-niyatcn gwandana. 
Mauran azb kuruian siudana 
Pbatan gwaray7<i lalpbulan 
Nem jamavcn jiy7/a jant 
Ncm kbuiial o sar-bosban 
90 Nem pha sammacn kbaulija 
Yakbo pba mani iiiyata 
Cbi/Ao ma wa/7d musbt kban' 
Ba pbusbt a?;b hvidlikn jaurcna 
’Slii/7i daz-gobar jecjiya 
95 Dastun pba Hu(7da burzare 
‘Allah ki biyar Malik Dostcna 
Sautcn sammaen kbauliya 
Esbiya na, bawan oliya 
Bor pha lammny^an sberiyan 
100 Baro mizilan direna 
Biyar wazha amircna 
Nind-o uy&dh pbi/7{-o-ma^7idiii 
Dimfi sliakhalen bra/7^an^ 

Eozi ba Malik Dostend 
105, Didar khasha rozi ba. 
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Translation. 

Zangi is cliief, Gwaliaram my leader and friend, the owner of 
excellent marcs. I swear by your beard, by the new grown hair of your 
face. My mare, hunter of wild asses, is sad, she will not drink water by the 
Indu’s, nor eat the reeds and karjal gra.ss of Sind. She longs for the lierds 
of wild asses of the Dasbt, she longs for her own pleasant pastures, for the 
female wild asses of the Phito^//. Pass, and the pools full oF fresh water ; 
the sandflies and musquitos irritate her, the vermin will not let her sleep, 
the Marwari barley is coarse to her. 

A man came from AT/zorasaii, bis clothes and face dirty ; he brought 
with him loads of madder, saddle-bags of flue bhang, and bales of Kandahar 
musk. 

He had* with him a message from the Rinds, a true greeting from 
Shiren. 

The clouds have rained on Konar, on the plain and hilUsskirts of 
Mungachar,.on the pleasant slopes of Sanni. 

The pools arc filled to over- llowing, (the water) trembles like the 
leaves of the gwan-treo (Fistacia khinJiiJc), and bends like joints of sugar- 
cane. The graziers have given the word to march , the owners of the sheep 
and goats, Mezhdar, Sahak and Yar Kluin ; the housewives have tied 
up their bundles, the camel-drivers have loailod their bale.s. On the hill- 
passes of Bhawnar and Nagdhu, the yellow camels bend tlicir knees, the 
male camels in long strings, the women with tender feet. Shiren has 
pitched her fair tent on the wide .spreading land of Narmukh. 

Feed the sheep on dranin-grass, the goats on red-flowerpd gwjiriyA, the 
Rinds on wheaten flour, the shepherds on curds, and the Lahiis on gwan- 
berries. 

She calls her beloved nurse and takes up an earthen cup, she goes to 
the sweet, fresh water, and her handmaiden * washes her hair. She combs 
and smooths her hair and comes to her four-sided hut. She closes tho 
door of the hut. They plait and spread the matting, and she reclines on 
the carpet. , 

She puts her hand into her bag and takes out a silver mirror, rests it 
on her shapely thigh and looks at her houri-like countenance, ^he weeps 
with her tender eyes, tears drop upon her cheeks and on her variegated 
breast-gJirment. Her companions and sisters assemble, fair comrades forty 
and four; they come and sit down by her, they recline upon blankets, 
they ask after her heart and condition. 

They say, “ Why are your face and earrings uncleaned, your red and 
blue clothes unwashed, your locks unkempt and dusty Weeping, sl>e 
pushes the women away and says, “ Away from here, women, you are not 
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good. Away ! sit far off ! Lot my face and earrings be uncleaned, my fed 
and blue clothes iinvvaslied, my locks tangled and dusty ; I do not want 
you for friends. He who was the friend of my lieart, for whose sake I 
should adorn myself, I saw carried off from his native land by evil cursed 
Turks, shut up in the wealthy city of Harraud, within an eiripty stable. 

Tlie daughters of the Rinds form a band, (and wander) following in 
the track of the showers. The vultures come croaking, invoking good 
fortune. Breaking the Manr-ilowers from their stems, and jduoking the 
red gwaragh flowers, some place them in their hoddiees and breasts, some 
in their earrings, lower and u})})er, and some (keep them) for their true 
love’s sake, l^luck one for my good luck, and kecjp it in your closed hand ; 
and, secretly from my bitter foes, my own sister and love says, with hands 
raiwsed up to God. “ May God bring back Malik Hosten, according to bis 
true promise, nftt Jhis one, but the old one. Swiftly, tiger-like chestnut 
mare, hear him southwards, come by Jong stages, bring hoinc my noble lord 
to dwell ^vitll his father Jind mother and the assembly of his beloved brethren. 
May Malik Dosten appear, may he appear to my sight. 


NOTES ON THE TEX'P. 

The text of this poem is taken from two versions, one recited by a 
Shambani, the other by a Marri. There are some variations which are 
noted below, the Shambani version being marked (ff),the Marri ver.sion (i). 
The Shambani version is the base of tlic text. A fragment marked ((?) 
from a GureUini Dom supplies a line or two. 

Lines 10 and 15 are supplied from (<?). 

Line 11 is only found in (A) and {c). 

Lino 18. For rot//nimini {b) reads mchlavani ‘ spices.* 

Line 27. Larzant is from (b). (a) rea<ls drafshant. 

Line 32. For banukhaa (i) reads godiyaa, with the same meaning. 
Lines 40 — 44 appear to be interpolated. They only occur in («), which 
contains several passages not in the other version. 

Lines 4G — 48 are from (b). The whole i)assage from line 45 to line 57 
is almo.'jfc identical with one in the poem of Laili and Majnun. Lines 56 
and 57 are from (b), 

(a) reads : * IMiullen zan sard er*khant 
Gindi azh wath o gondfa 

Line 62 is from (5). (a) reads ‘ Hirth jediri ebbil o ebydr * 

Line 68. For dawzend (i^) reads be-zauwk-an, ‘ unornamented.’ 

Line 69. For grcyA hith ‘ weeps’ (h) reads zabr girth * is singry. 
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• Lino 75 is from (b). 

Line 77 (b) reads * Suhrani riar rakbi.* 

Line 70 from (b) (a) reads : 

Turka;} mugliala/t giptha. 

JJetweeii lines 72 and 80 (&) inserts 
Ganje« ispaban phar bi//#a 

the meaning of which is not clear. Also after 1. 81 (b) inserts, 
BaMta mir janoy//a kbusbtba 
Dost o ispaluina boHtba, 
which is equally unintelligible. 

Line 00. For pha ‘ towards’ (J) reads pbalav ‘direction.' 

Line 100. From (b) (a) reads : 

Khosani. dehaw dircna 
‘ Swiftly to his distant country.* 


IV. 

Tbe Bke of the War between the Einde and Lashdrk. 

[This poem is another fragment of the Cbakar cycle, giving an 
account of the spoiling of Gobar’s camels by the Lasln'iris, and Chakars’ 
vow of revenge. The episode of the refugee-lizard is quoted by .one of 
the characters as an illustration of the extreme Balocb doctrine of hospi- 
tality. llehan and Jaro the Rind warriors mentioned were sister’s sons to 
Chakar. ])oda who is mentioned at the end is Doda Gorgez, celebrated 
for the revenge be took for the spoiling of Sammi’s cattle.] 

^odh Bahrain gusbi : jarow Rashki'ini Balocb gushf : imar Bulmat 
Kalmat karakutaa gushi : bay'/mr bautniw gushi. 

Whazh-gusbew Lori biyar wa^7/i*sbay7«ar 
]M a Sara chares bairarnc pliay^ar 
Jawa7i mard datara giro da(/7/a 
■ Zi azh Sannia giyafena 
Ladi/7/a durre7i Gohara sbo^77/a 
A7t;7/thay7m bauti gwara Mira 
Chakura sbira zi gawar-zira 
Gohara durrend bawar dd77/a 
“ Bagavo Milaba avan danen 
Go ma Lashari jherave manen” 

Gohara lade sar-jamay7^ dashtba 
Dasta Gobar man Kacbarak nyastba 
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Kaptlia^7/ani Shorjuul phare sailii 
Cliakura Miri bandano shabra. 

“Ma tbashu/z dan bayZccbaen Gaja 
Gobar dacbi ma bcgbavan danzent 
Mai^/ea sliir da?^ luifay^an sbanzant” 

Cbakura jdiurs’ azb Malaven jaia, 

“ TAitli kbaii jat, do maiuin bala, 

Cbo kbu^//a kbai go Gobara mala 
Cbo jawab diithi ]\lclaven jal;l, 

“ A^7itbay//a Lasbaii bamc cbiudri 
Kbusbiba^Zfa hir cbo kbena^Aa mardi 
Chbam ja^/^a duiTgosbcw Llabcrij'a 
‘ J^at, bamc gala bile sbeii^ a 
Pbutfiven liind ma deravan druab ant 
Dilcbi pba biian bardamc zabant* ** 

Hadh burtba Reliana Nawavena 
Pbuzh Jarava jaur- jawavciia 
“ Ma pbara durren Gobara biran 
Ilavbara sbamalo jauun sbiran 
Sbart kbainin baisi cbotava binin” 

Bagar Jatoi jawab djW/Mi 
lia-kbu-nn duiren Gobara Sammi 
llota pba bautan niya^A khami. 

Shall Hussain cberava rosba 
Pibari pbesba nisbtba ma loy7/a. 

D^r-sbu^7ni bay7/ar azba ged.l 

Choravan ilga bo7i:7iiba j)ba dinia (or pba randa) 

Gur-khanana daw me77dra loy7/a ; 

Dema dar-kbaiitba mardimic jawanen 
Sharr kalaiich ant cbo dusbtb€ay7ien sbira 
Dbolant osbislie karai 3 ’an. 

Kiamaha minnate kbuf/ui-i bazen 
‘ Choravaa, ba^7/ar bil, inani shamen 
1-katar mara phar wa^7/i namen’ 

Na-janen joraejaven jatan 
Kalihan bay7/ar kbnsbtba pba latan 
*Od?i niya’ loj^7ia Sammave^e salo 
Dast kauliya pbijatba danbi 
‘ A^7^ pbara bay7mra na-ro bai 
Man tbai bhen, tbo mani bhai* 

Hot mirani dara aA:Atba 
S(irifia pba dema jawab da/7*a 

% 
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* No Annil-uiaiw, no AmuUuuiiH ^ 

Yarbaro l)osht, j'al niaya gona. 

A^a 7 ^ phara l>ay//ara kliana/i eliona 
An di^Aiir sbaliini hifh azh hona 
Sbingura shast sl.angura phaiijah 
Prust pha bay/mra bithay/za yag-jah 
• Oinara nasbke ishtba plia kaula 
Hon giro lialacba phara hona 
Surib Doda phara gokJiAn, 

Translal ion. 

Noz7^ son of Bahrain sings : to ilie fierce Eashkani Baloches he sings: 
nf the war between the Bulinats and Kalmats, of the lizard becoming a 
refugee he sings. 

Sweet singing minstrel bring your guitar, bind a large pagri on your 
Lead, let the good man receive gifts from the generous. 

Yesterday thence out of fertile Saiiiii, marched the fair Gohar ; she 
came foi; shelter to the Mir, to Chakar ever-victorious with the sword. 
Then spake fair Gohar “ The Lasharis are set on (piarrelling with me, they 
let not my camels rcinainH in the Milali pass.*' 

He collected all Gohar’s camp and goods and jdaced her in the valley 
of ICacharak. Then they (z. e. the Lashans) came wandering to Shordn ; 
to a town under Mir Chakar’s rule (saying), “ We will gallop (our mares) 
to grove-cncircled Gaj ; let Gohar’s female camels mourn for their young 
in the evening ; let the milk from their (unmilked) udders drip down to 
their navels. 

Chakar asked Mela tlie camel-herd, “Quick, camel-herd give me 
tidings. Who dealt thus with Gohar’s cattle?” The camel- herd Mela 
thus replied: “The Lasharis came down here in wrath, they slew the 
young camels as if with the anger of men. Gohar the fair camol owner 
hinted to me to be silent about it, saying, ‘ Herdsman, keep this matter 
quiet, let the true Kinds remain in peace, the female camels daily bear 
more young ones.* ** 

Then Keban the Nawab became angry, and Jaro the Phuzh bitter in 
reply. “ In exchange for fair Gohar’s young camels we will take a seven- 
fold revenge with ojir swords, we will gamble with heads^and hair and 
turbans.” And Bdgar Jatoi an.<«wered and said, “ Where are the fair Gohar 
and Sammi (her sister) ? When was a hero wanting to his refugees ? As in 
Sbdh Hussain’s day of trouble, Bibari sat in front of her house. 

A lizard dropped out of a dwarf-palm, and the boys pursued it, chasing 
it into the chief’s house. Then the good woman came out in front to meet 
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them, wearing beautiful ivory bracelets, white as fresli drawn milk, slipped 
on over her soft arms. She entreated and implored them saying, ‘ Boys, 
leave the lizard alone, it is my refugee. Do so much for me, for your own 
honour’s sake.’ 

The boys, ignorant and boorish- camel-herds, killed the lizard witli 
sticks. Her husband and lord was not there. She sent a complaint to 
him by letter, saying, ‘ If you do not go and hght on account of this lizard 
I am your sister and yon are my brother!’ Hot returned to his home, and 
the hero thus answered back ‘ Hear Aruul-rutU/^ ! hear Amul-mai/^ / stay 
where you arc, do not apeak. 

I will act in such a way about this lizanl that the ground will be 
filled with blood, and corpses lying sixty on one side and fifty on the other, 
all collected int^ one place for the lizard’s sake, as when Omar was released 
on his own promij?b, as when Babich took bis revenge for blood, or the 
hero Doda for the cattle. 


V. 

The Competition letiveen the Poets Sohhu and Qdhi. 

Part T. Sobha addresses Gain on the question of the Lay'Adri refugees 
with Jawdnak, and taunts his tribe on their modern origin. 

[These four poems constitute a complete specimen of a kind of exor- 
cise not uncommon among Baloch poets. Sobha a Khosa and Gahi a 
La^/idri draw* comparisons between their tribes and chiefs, challenging 
each other’s claim to have come in with the original settlers under Mir 
Chakar, and taunting each other with failing in the exercise of the cardi- 
nal Baloch virtue, hospitality to refugees. Relan the Dorn minstrel is 
commission by each poet to learu the words of his song, and to carry it 
hack, and recite it in the assembly of the hostile tribe. The Lay^dris and 
Khosas are old enemies, and their hostility still smoulders aftefV thirty 
years of British rule,] 

SoWia Theyd AH gusln : Jarwarew Baloch, gu^i : Khosagli Kaloi 
karakuta gushi : Lay^ari bdutiyd /2 kharde g61 guslii : 

Whazh-gushe7i^leldna shaJAihani ahdydd bare 
Maj» salaind hi .shairen Gabiya diyo 
Nishtho droyAdni zawdna wash khaae, 

Ewakbi serd go manan chacbho72 tule ? 

Bhdchari Ddldn kibit nam gire 
jN’ub-manen bdra7n’d wa^/<dr ka77s diye 
. Jawanak urdani nxgh^p rosho kbafe 
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A'liiM sbar liiitlu ra^//asa chit artha^7/e 
Sher cluipula azh Kharra thala guzc 
Go manaa liair bi, zamiiia jahi laho 
Phesh guda maiw sallavani depawthave 
Kgli thara wahm M zaniina jaiz kliane 
Dav-charcw zahmani na-wa.sbe72 jalia rase 
’Sliingura ’shangur Lislikaribi dom-o-dein lv]iu7/«c 
Z:iliraii (.‘;2 iniirdiUi no<///-dila serala jaf//e. 

Jawaniik urd.iiu tawarew gosba;* kluifi 
Har-cbviir df^ma ghoyavjini dat > vuf7/zi 
Cho tbai biKddiaiu dafani gonaf luislu 
Nor7//i borana bcgliava biyayan ibanalu. 

Biya, O Lasliiii i, azli gu'areya dar-khaptliay4*e ? 

Glide Ziinuwa gliorava roslia gar a7/io • 

Sailai Mirc;7 Chakura pliaiizlia;^ rutha^e 
Bind nar-boni/f azli zaniina resinibayZie 
Khusbtba^a llaincn daniamo cliarcntbay/io. 

Dai niana^i nashkaw tlio \dlli(\n rosb kbard hithfyglie, 
Dakar O Bauioni \dtln\n lada gon a^//o ? 

Gbovavo nrda;i pbelaMo Turkani ruT;^ 

Doslu ma Jbala Turk ghoraya;^ granda^/itl 
An deina Gaiidava^ IIii^7ia ma7;i dem b^77^ay7^^^ 

Tiirka?! sbad kaina Bind ^sbamc^/7^a zahr giptbay7ianfc 
IIoii azh chamjini chiinaka dar-khaptliay7/ant 
Gwashllia Nayaniya ‘ Ma/» ]uu77/abund go-kliaI)thay7/ant.’ 
Ln javo, Sborani dhan^y^^;^ gran bi77/ay7/aMfc * 

Bijar, Pliuzh, Chakar Slialu7//ur a^7/tljay74ant 

Allan o Miskani Sahak Madan aMant 

Bagavo lajjani sara katar da/7/ay7/ant 

Asp go sonae7i zariya bashkar7/a^7^ant 

Bind azh no7i;7/-zcneM bihana er-khapthay7^ant 

Pi3'jir77/a9'7/a Bind azh ta^7/t Shorana aA77£tbay7/ant 

Thovave Bindara oli Lishari war af77t 

Mir go Phnla azh Kawara drikhentha^aufc. 

'VVhaz1i-ghiishe7i Bulan shaf77dhani sbayZrar bizir 

Mard pba bauta/i cdioshant, sardare inani 

Gab war o Ilanoa Sabihana j;i«^sahi 

(fwar Nawav Han kiik burtha baze» bari 

Gorishani^a sangat o Kalian Marri 

Buvza go Summenzaiya brafMargari 

A7c7Bba gwar Hanc;i Jawanaka bauta» tbai 

‘ Kbosa^Aa??, ki maw neya» La/z^ari kba^77d^* 

Go m& cbyar .sala nishtbay^a bduti shariM 
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Bandave khohen naslikato hapt pluishti guzi 
Manik loyAa har-kliase omeJ//a dunih 
Manik kato bihislit jo sara 
Giidl samina, kotai palirao plt?i</Aa 
Do Balooliaiii a/j/itliay/iant wnkyai sara 
Do shaf'aa lu^//a gwar thei klianew Mo^^/ira. 

Chliam anziyaa ra]>thay//ant griliana plia^Ma 
Dobalia da///en markka vo, paidaisli kliuMoM 
Laj ji baiuiklubi pbai* watlu skana baslika^//07i 
Doda ikoi nainuz maw jikaiia maskkar a^//e/i 
Guda drakiyo bastbai go TLiucw Sbakala 
Tumi gwjb/Aentka wa ganjow Uakara 
Jawaiiak pkauzkaiu sara G.iji barbara 
Sliiiji marij’a goiio^"//a go skerow llaidani 
Ki ki a/i.‘//tka daw 8iri jMitkawaua 
Niyam///n /iliar maiw skari/7/aw bar do sara 
Jabl-burziya kek-bya rcsiutka janiw 
Dcuni rcbii cr-kbari jabiya buna 
Skor ki gwamcsk pkruslu lorkiya darii 
Ikiwz ki simur^y/i ikati/^ maukina sara 
alien Arziya gvvawkk bo ainbniya ja///a 
Kliosay/ni nal bastka galay/<!.a kurka kkuMa 
Laj wkaiitkaraw pkil-a^Z/i siuiuryZfia burtlia 
Isj)ar o savzow nezayZ/.aw Baskkya sak khu///a 
II anew DiUluid mardiya bora tkaraZ//a 
•Skiii pkiZ/<a askk ow ki sliawar paida kkuZZ/a 
ITai* do urdani nyjimay//a sami sukr kkuZ/<a 

Doda Hiincw Jawaiiakar ziZ//ew liair klni/Zai. 

# 

’ Translation. 

Sobka son of Tlny/Z* Ali sings : to tko Jarwar Balockes ko sings ; of 
the fight betweem tlic Kkosas and Kalois kc sings : of .the LayZ^ari refugees 
he sings, as follows : 

• Svve'vjt singing Rolan take away your guitar from the assembly, give 
my salutation to the poet Gaki (saying), 8it down and make clean your 
tongue from falsehoods. How can you weigh single seers against maunds. 
You mention the forts of Bkuekari and Dalan,,yoii are placing nine-maund 
weights upon yourself. In the face of JawZinak’s armies you will fall in a 
day, beneath that elephant’s foot you will be crushed, beneath its blow 
you will ^ass away from the valley of Kkarr. Make peace with me that 
your land and place may remain to you before you are again terrified by 
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my sword. If j'oii are anxious, then legalize (tlie possession of) your 
land, for when swords are biting you will bo in an unpleasant place, when 
on this side and on that armies stand face to face, and angry men are 
satisfying their swords’ hearts ^with slaughter). 

When the shout of Jawanak’s hosts falls upon your ears, and the dust 
of the horsemen rises on every side, so tliat the moisture of your sous’ 
mouths dries up, and the cloud-like (mares) come galloppil^g (loose) to 
their stables in the evening. 

Come O Lashari, whore did you originate from ? You were missing 
on the day of ZuniVs horsemen ; did you reap (a harvest) of Mir Cbakar’s 
army ? did you cha.se the Rind chargers (lit. male chestnuts) from the* 
land ? When Ramen was killed you played the drum. Give me your 
tokens (to. show) when you became separate from ns. Did you march 
away with Dakar or with Kainen ? Did you accompany# tfee horsemen or 
the army to meet the Turks? That night when tho Turkish cavalry 
thundered in Jhal, or towards Gundava when God was on our sitlc, when 
the Turks rejoiced and the Rinds became angry ; blood issued from their 
eyelids, and the women said “ our lords have met them.*’ 

The. rulers of Shoran became heavy with shame; Bijar, Phuzh, 
Cbakar and Shalnf/tar arrived there, Allan and Salnik Miskani were there ; 
they gave a string of camels to ransom the shame-faced ones (u e., the 
women taken by the Turks), horses thc}' gave and bright gold, the Rinds 
alighted from their newl^^-saddled fillies, and on foot (having given up 
their horses) the Rinds returned from the throne of Shoran. Formerly the 
Lasharis also showed kindness to the Rinds, when they let Mir (Cbakar) 
gallop away from Kawar on Phnl (the name of a mare » belonging to 
No/Mhanday//). 

Sweet-singing Rehin, take up your guitar of merry-makings, (and declare) 
what sort of man my chief is towards refugees. Gahwar and the Chief 
Sahib £//an are the most trustworthy of mc"n ; many times did they com- 
plain to the Nawiih, that the Gurohanis had made a union with the Kahan 
Marris, and a brotherliood with the upper Summenzais. Your refugees 
came to our chief Jawanak, saying, “ we are Khosas, we are no longer 
Le^7/dris.” Four years did they stay with us, sharing in our protection. 

The marks of their dwelling on the hills shall remain till sev^n gene- 
rations pass. In Manik’s house every one lived in great hope ; (for this) 
Manik (shall have) a dwelling on the streams of Paradise. 

(To your chief), in his latter age after the stage of deceit (in liis 
second childhood ?.) came two Baloch women seeking for refuge ; two 
nights they stayed with your mighty lord. Tears fell from their eyes and 
they cried aloud. He gave them the mares for twice their value,* he made 
a profit of it, to his own shame he gave them to the shathe-faced women. 



1881.] 


nAL<xiii LAN(jrA(u:. 


155 


Doda your chief becau\e celebrated in the world ! Then be made an agree- 
ment with Sbakal Khan, and made them pass on to Tumi and wealthy 
Bakar. 

The helper of Jawanak’s armies is the Pir Gaji Barbar. The saint 
accomijanies us, riding on a swift camel, with the lion -like Ali. Now that 
Ave are come into the Siri and Mitbawan (names of torrents on the Derajat 
frontier). Zibar is the arbitrator between the parties on both sides. Up 
and down did the two bulls pursue each other (lifh-byd a Punjabi 
phrase). Let us deceive them that they may descend to a lower place. 
Just as a tiger strike.s down a buffalo outside its hedge, or as a yiniur^A 
strikes a hawk on the plain, so did the 7L7/an call Arzi and bis compa- 
nions. The Kliosas shod their horses, the troop made a rattling. Your 
chiefs were ashamed, as when the SimuryA carries off an elephant. 
With .shields a*nd, grey spears Basbkya made a shade. Uilshad J^hkn 
heroically encompassed them about, honour to the father who bore you ! 
Between *the two armies they made their graves red. Doda then quickly 
made peace with Jawanak /k/tan. 


Part IL — Qahi re][)U€Sy ][> raining hrarfry and tanniing Sohha zoUh being a 
coward, and not a true Bind, 

Gahi Gorish gushi : Kuloi gu.'^hi : Sobhar pha.save ({(ith gushi. 

Whazh-gushea Jlelaa sha/Mihani .sh;iy//;i hiyar 

Kau^zsh bangava gwar mani bala^Ma bidar 

Chaiubarc .sak jan, miilgi dila glnxm guzar 

Jangi katara dil machande : jawamia bisar 

NishthayZ/e sata whash ni.sh nauiiW//-tawar 

Azh waliyani khashtliay//e rand o kis.sawaa 

Hair pha^Z//a : raj-liaa ro.sh ant, jang syahea shaf ant, 

Jang pharMa mard o markhavan jawaia rosh nayant 
Gahwaren hiiuli bingavea hotaa charant 
Dhauravey^ kotani sawada zel khanant 
Chandean warna pha dafa gozdw janant 
Jangavo ninja hi, jdia^Aa pahmWA girant 
Bingave;^ hotani vnghkmk ambrah uiiyant 
Azh pha^da guda nishtho amso(/^ warant 
Go doe ;2 dastan sar o zana janant 
Jangani (jahka bar-chyar khundan phirant 
Gwadile^z mar go gindayAa goriyd trahaut 
Ashikani kare/i me(//<dna ravaiit 
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Taukal beriya dilar tolaiika diant 
Malgi dila pba zirih o zirih-pliosb khaiiant 
ICadaliii?* zahrena slianibi nosh-kbanant 
]Ma say/zarani tba(lba^7iew jbonwi kbafant 
Gabwarea tbe^//a pbar wa^//i nalluV//^ janant 
Go wa/Zfj kbanc?? MeMini miski zar ant. 

. '\Vhazli-gusbo ?2 Uola7« sbarZ/zihani sba^/ia bare 

Mai^i salanni bi sbairew Sobbar diye 

IMoZ/fira randa zir ki 13oinj)uia kbai e 

Ma7i dila zan ki tbo Kbosagba ma7/ii bra/^/a naj'e 

Sov labaa nyamai^7/i daraa suslie 

Armana ! zanant iizb sa(77/e?i sala;^ gwastba^7ie 

11 ai ganno7^7i e bai zba tbana kistb.'iy7ie 

Bakar o Itamcni sln-i^77ana miira jane 

Tbo kbi^7/iui roslii liind Lasliari hithiigliQ, 

Ki maw daryayain labravo cbalan gar-a/7/o 
Begbava iniren Cbakura cbaukidiir a77ie 
Ma \va777i sban cbo mastbarew Kindan pbola77/a 
Ewakbi scr go inana7i bar-ro tola/77a 
Ma7i tbai biitbi ma777aza slion dia/e 
Biya mQJlmvA cbanibava sunur^Tt bia ;2 jana;ft 
A'rava inardaw Sawano labri rastbay770 
No7c7t-noclia7t ])\\iigh plii/Z/i mardum bastba^/ze 
IMark naseiitbo, pba cbiba« roslie sbddcba 
Slian pbircntbo, ganda^7/e2^ gin dosteba 
Ma ?2 dila zan ki inaut tbara noli dawsani 
Dodiii dang XntliQii mji7i bawrew cbar 7 / 2 ara 
Mer772 Macbiya Hamzaba jori na be 
Kbosa^7/a llinda inanavo manij^a dare 
rbutnrea Hindaa cbo kbu77^a baut pba^/^a 
Gobare hirani sara cbo kbn^Z^a Mire?^ Cbakura 
Sammiya go7r7/ani pbar777a Doda lura 
Kbob sardotna kebare7i mana lurd 
Sar wa^^i da7^ai garimen mdl sard. 

Translation, 

Gabi son of Gorisb sings ; fbe Kaloi sings ; in. reply to Sobba he 
sings. 

Sweet-singing Kelan bring bitber the guitar of rejoicings ; bring into 
my life the fresh breeze of the morning ; strike powerfully with your 
fingers, drive out grief from the bright (coloured) body. Do not frighten 
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tlie heart with battle-array ; praise heroes ! Thou hast sat in the assembly 
with an ever sweet song of praise, and from our forefathers hast drawn 
forth our tracks and legends. 

After greeting : The chief is the day, battle is black night ; after a 
battle for men and liorses there is no blessed day. The glittering weapons 
devour youthful warriors, and make populous forts empty of display. 
Some youths boast with their mouths, “We will be bold in the light, but 
afterwards they turn their backs and are not in the company of the 
storm-cloud of young heroes. And afterwards they sit and lament and 
strike their heads and thighs with both hands. 

At war’s alarm they wander to all the four quarters. Cowardly men 
flee like wild asses, at mere .sight (of a foe). The business of strong men 
is to go to the battle-lleld : tliey give their hearts a push off (from the 
shore) in the boat^of conlidence : they clothe their bright bodies in helmets 
and armour : they drain cups of fiery spirits ; with burning white brands 
they falf upon the crowds, they wield tlieir glittering blades to their own 
fame ; with their own Lord and Chief they become like a sweet odour. 

Sweet-singing Itela;?, take away your guitar of rejoicings ; give my 
greeting to the poet 8obha, and say ‘ Examine the tracks of our Chiefs, and 
leo who was at Bompur. Know in your heart that you are not whole 
brother to the Kho.^^as. A venal awarder of victory, you will bo burnt 
with wood. Wretched man ! Th(‘y know that you have past a hundred 
years, that you are either a fool or have abanilonod your homo. And in 
that you cast scorn at mo regarding liakar and liamen, when was it that 
you became a Uiiid or a Lashari ? 

For you •were lo.st in tlie waves of the river’s Hood, you wore Mir 
Cluikar’s attendant for your (daily) evening food, while we, like mighty 
Kinds, sought for glory and every day weighed our single seers against 
maunds. I will explain things to ^mur elephant’s brain. Come into the 
battle-field, and, becoming a Siinur///^, I will strike you down with my talons, 
as in S.'iwan (the rains) the torrent sweeps away the men of Aro. You 
bind on the new and fine pagri of other men ; you are g.isping in death, 
when can you have any pleasure? You have cast away honoui' and made 
yourself a friend of worthless life ; know in your heart tliat at last death 
will not •spare you. There was disgrace on yoiir head in the matter of 
Doda. Met?^s and Mach is are not fit companions for Harnzah. You are 
excluded from home and food with Khosas and Kinds. For how did the 
true Kinds act with regard to refugees ? How did Mir Cluikar act with 
regard to Gohar’s young camels ; and about Sammi’s cattle, how acted 
Doda with the sword ? when, like a tiger on the mountain tops, sword in 
hand, he gave up his life to protect the cattle of the poor. 

21 • 
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N. B. Dod:l lioro alluded to is Dodd Gorgez, a legendary hero, not the 

Doda Kaloi mentioned in the former poem. 


111,-^ Sol Jut's rejoinder, going over the legendary advenlurcs of the Rinds, 
and asJcing what share the Kalois took in Ihein. 

‘ Sohlui Thc_^7i All gushi : Jarwaren Baloch gushi : Gahiya phasavo 
daM gushi. 

Kadir niiina har sawalui yad khana;^ 

Sag-satare« banda^Zfi ardasc lnana;^ 
llelaiii Lori biya hadisani durr-golu'oi 
Saz-khanc shay/fa gwash Balochani nugdaha/i 
Dainui nyji#///e hilhon go Sultani sara;/ 

Jiiiul 0 Lasluiri ma buna br;i/7/im dainia 
Ma khu//ia Lasbari Baloch khaptha plia sliayZfau 
Alehna c zanki rotli Panjgiira deha;^ 

Kceh Pan jgur kissavaw gosh dar ki gusha/i 
Ma hawtyt Uind un, azh Halaba pluif///-a/t7/tbay/iii/i 
Dubanin jangi go jaziza inan-iU-Z/tha^/np^ 

Dem rosh-nsan sarina cr-kliaptba^7/u« 

Ilanizai aulad sobh rasiihi bashka^7/a^7/-ii/// 

Hdri malhaiui riilu shah-daga khaptha//7m/j 
Vnguri dasta tliibarc janga giptha_j/7iLi;i 
Pha Karim saz knzrata?^ slK)(/7ia gwastliay//uy» 

Shahr Isiambol go Iiminia wnlh chal77/a//7^i/^ 

Ma Jay7nna gvvar Sbams-din Sliah a^•7ytba////u7^ 

Sho7//a Harina pha tura jangi khashlhay/ul/i 
Liiguri Kcch Makurami bahr hitluiglixm 
Slialir Sistana o khainana bahr h\lh'dgh\in 
She77/ pha deinii ma Baloch laki bitliay7<5U7j. 

She77y pha denui tho wa77^i naslika?? do manan : 

.Kind ma?i.‘ Kecha ; Koch tha« dema iiislitha77ie ? 

Cliil o ch^^ar iialka;^ ; go khai ladti gon-a^7ic ? 

Ni ki ladana khauri sarliadda a7i;7dhay7/u7t 
Las-Bela o Kalrnatiya gi\var-thay7yun 
liabb Barana pha muvarik she-biMay7/ii7i , 

I'hesha Nuhaui azh Naliya er-khaptha^/^ant 
Jistkani ma Gaj sihaf aA;7<tha^ 7/ant 
Lak talari Chandeh azh Kacba khapthy^ant 
Rind Lashdn Narmukh rej baMtbaghiit 
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llindo piuidara sarina er-khaptha^/Gint 
Lasliar pha GandavayA saracra biMay/iant 
Jalikaa Loi tho klii^//a« joaw bahr aZ/^e ? 

Gind ! nawaw Gahi ibo raJAiya goii khaptluiyAo 
Arna Ilariii basfcba^^7/e?i bakbbi gon a77/c 
Tlio liawan roslie bc-mayai*i Ji7i;7ithay7ic 
Sabib rosli /urtliiu///ew, zarjbi al•tIlay7^e 
Sherd maii-da77/a pha do-hauda khard bi^7iay7/e 
ZiiKlay7i o druaha man di^7/ara sar-l>i^7/ay7ic 
Phursc Galiiya, ilio chi maskifi ziiiday/io 
Wapthay7/en mardaiii iafdd-7Aan go man gaiie? 

Tlio go dab loy7^a (ikhtho bant b^/7^ay/^e 
llau miriya pha bardian chari a/7/e 
Tiipak (ksfce Umar lldn bashka/7/a(77/e 
!RIan dild zan ki tho mazain shan mat iiiye 
*Tho raj ahaii-o, an thai sultdni sar-ant 
tJwar maiii niird d/i;7/tho bdiit bi77/ay7/e 
liar chyar khnnddn bar hamii Rajan diMay7/o 
Kumbhi go7t7/dni shagliana mdra jane 
Klioh phisli-buron, ambarani sifat kliaue 
Gwashl]iay7/an gdlan Gjihi, tho saharal na bo 
Mcv/Zfird randd zir pha Pompnrd khayant 
IMdnika halka hon avo lajjan ri/»;//thay7/ant 
Dan pha(//t-o-pho«hi chet77/ay//i nashk oslitd^/niydaiit. 

Tramliit ion. 

Sobha son of They7? ‘All sings j to the Jarwar Baloclies ho sings ; in 
answer to Gdhi he sings. 

Every morning I remember the Creator’s name, my trust is in tho 
service of God. ^ 

Come, minstrel Keldn with your beautiful legends, play on your guitan 
chant the praises of tho Balochcs. You have ever 'been a dvwcller with 
kings, Kinds and Laslidris from the first have over been your brethren. 

I wl?o called the Lashdris Baloches am scorned by you. Know that 
tho scorn w-ill travel to the country of Pan jgiir. Attend, then, while I tell 
you the stories of Koch and Pan jgiir. Wo are those Itinds wlio arose 
from Halab, and twice joined battle with the infidels. Setting our faces 
to the rising sun, we descended from the west ; we arc Hamza’s offspring, 
the Prophet gave us victory. Leading our strings of camels, we pursued 
our W3>y Blong the highroad. Coming in this direction wc fought again, 
and by the miglrt of the Merciful we passed on thcnco. At tho town of 
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Ist^mbol wo rotlc with the Imam himself ; In Ja^/nii we met with Shams- 
uM-(lin Sluih. 

Thonee wc rapidly drove out Harm in fight. Hither Kcchand Makran 
we distributed, wo dwided the cities of Sistan by khamans {i. e. bows, a 
bow representing a man’s share). Henceforward we Baloches separated, 
h(Miceforvvjird do you give me information about your track. The Hinds 
wej’c in Kech : in what part of Koch did you settle ? There were forty - 
four settlements : with which camp were you ? Now when marching on 
wc arrived at the torrent boundarj^ at Las-Bela and Kalmati wc separated, 
and we settled in prosperity at Habb and Baran. First the Nuhanis 
descended by the Nali ]iJiss. The Jutkiinis came to the running water of 
(laj. The Chaiukdis descended from Kach by the Lak and Silari passes. 

The Binds and Lasharis pitched on the irrigated lands of Nariniikh. The 

Binds descended from the west to Dhaclar, the Lasharis ,camc from above 
down to Gandava. In Jalika;* and Loi what streams did you share in ? 
Lpok ! Gahi, perhaps yoti were with us by mistake. Or perhai)S when 
H.-irin was defeated, you were among the captives You came shamelessly 
on that day, wh(;n, having robbed Sahib of life (lit. day), you carried ofE 
his wealth. Having attained the low-lands you separated into two parties, 
alive and well you lay down (hiding yourselves) on the ground. Ask (and 
find out), 0 Gahi, in what disgrace you arc living ; will you compare with us 
the dreams of sleeping men ? You came with ten wives (lit. houses) and 
became a refugee, you posted yourself on the look out for our Kluiu’s 

cliarities ; you received a gun as a gift from the hand of Umar Khan ; 

know in your heart that you are not worthy of great honour : You are 
their ebiof, and be is overlord of your chieftainship, for you came to our 
^bief and became a refugee, and it was seen by all the chiefs in all four 
directions. You taunt about the cattle at Kumbbi ? You are but a 
cutter of pbish on the hills. (The leaves of the pMsh or GhamcBrops 
riltliicana are cut to make matting.) You extol servants (not chiefs). 
My sonl^ is sung Gahi, timugh you may not understand it. Take up the 
tracks of the chiefs wlio came to Bompur. In Manik’s village blood has 
been sbaiioefully shed, and formerly and lately cairns have been erected in 
memory of the slain. 


IV. — OdhVs final answer , following up the Bind legend^ and taunting 
Sobha with cowardice. 

Gahi' Gorisb guslu : Kaloie;» Baloch gushi ; Sobhar phasave da^A 
gusbi. 

Biya o Relan sbdJ^ihani 
SLaby/iazl ebaravdhi 
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Majlis jawaiiew sarani 
Zir mani guftar-gala?! 

Bar "war jang-dostew syaliia 
liand-bozh galan dahoiia 
Pliasava^j sar pha sarena 
Gondala72 seraa inaiiena 
Bar daw Sobliac7i ni^Aoslii 
Oil gui'taraw shamoslii 
Ziri randa pliiriikey//a 
Balir khant inilka phiMoy/ia 
Clu gusliaw maw sbairara 
I)il-hari£ow suy/^arara 
Kbasbi Ilindani sha^/zana 
,YM kliaii* oH jihana 
• Gosli soblia niaiigibani 
Baitari e Khosaj^/zaiii 
Baud zjiriho Makurani 
Bind Lashar dehaiu 
Bind Lasliari awara 
Battba^/zant azb Kccb sbabra 
A^/ 2 tba^/ 2 ant Ilarin malana 
Mulk initata girana . 
BraM.-yari babr-kbanana 
liii/r,i(/Ii{L7i babr kbamana 
Ma ki Jatoi yagsar aMiiw 
Sim joa pba-do athvL?i 
Mulk sbabra neinayA aMuw 
Boz babr pha tbir-daraw 
Cbyarakhe ma Dbadar a^^ant 
Serma ma Kbanpur a^7/ant 
Hand ma Boj deb aMant 
E mani pera o rand-ew 
Pbuturew Bindani band-cw 
Nam ma rajaw buland-cw 
Affh tbara itibar na-bif/^a 
Ebasa go cbamaw na-diMa 
Khatte kubne gwar niya^Aen 
Gawah ababid niya^/^ew 
Kissavani kissav-a^^ant 
Ilar-kbase 'shi hanchosb-af^ant 
Man sabiyan Sobba, kap kafe 
Ne pba rand perowafe 
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Sov drapa Ja\vanake^7/4 
JiU’o jhata wa/^iya 
'Drogh baude zahirija 
Hast guslia^/i rast n\vah-e;i 
Idxogh pba imana kbata-e^i 
Ar plia guftare taiyar be 
Slie</A-dema gawaluya de, 

Kbatto mara kbasb pbo-de, 

Biya, a/b shairaw karar kba;.*., 

Oil Jtindaw pba-pbar7M kba/i 
Ninava/j/tta kissava kba?t 
SurpbafMcni pba-gwara kba?i 
Maiw badisaii iiuiw dil.a kbaw 
Sobba kbaptbay7/c azb drikb-balaw- 
Tbai ni^7A\vai*i slier iiala;i 
Sunya tbai Tuvi dal.-bi 
Zurtbiya jaiiga maniya 
Zulin-zora sabibiya 
Pbrusbtba^7ia bc-roiiay7aya 
Zurtba^/ic rnardaw gibona 
Cbandeba jubl-kbona^7iena 
Kiinglian Dador yara?i 
Saiigluir ladi mazara?i 
Sliaii bilalc;^ kbobistaiia ! 
Mtibcimmad llan drub-gibana 
Zeb Biizdara bilal-an 
Sbaddav o klics go kbawaba 7 » 
Nind-nytu/7i gwar Umaraba^t. 

HjU kbartba7i haaskari 
Gwar mani Sardar Haiia * 

Gwar ina bauti ki a^*7<tba 
Azb tliai janga rabe77/a 
liungban o Kan dor Bailor 
Sbango Sangbar da7i Siriya 
Band Baze^e Bakbariya 
llaj a77^ant siman dfiriya 
Drust kba7c7^tbay7^ant whazb-diliya 
Gwankb Le^Aar ebariya 
Fburs, Sobba sbairura 
SuyAar o lekbi waMara 
"VVbazba *sbi mcb(77iirara 
Wbazba tbai dem ma sbustai 
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Laslikaran Jamc ma kbushtai 
Shakula bcr shamusbte 
Mangebi sbair pba bisav-ant 
Gal pba uzbmar o kiiav-ant 
Majlise ma meravaa bant 
I)aa niy//oslia« nisbtba^/icn sat 
KkltW\V(g1iQn blut ki kbaijunt 
Gird sardara?* gibeiia 
Dostant clio cbbainaii dociui 
Azh bacbb-bratbaa bingooiia. 

ShM pba bautaa wa/Zaj^a 
Lajj jLioslitlia. pba-pluu?/aya 
Bakliooa sbwai mangebo sba;2 

na kbant cldio ma JJaloolia/i 
KkhWx^gliQ lajja?^ wa///ij’a 
Kbasbtba^/Guit giidr lavilaa 
Mai inadi go galimaa 
Bastb-kluirthant mam vakila 
A zb tliai kota garbena 
Thai mebj/ara dir-zanay/ieiia 
DI//ai go cbbamaw docua 
Gosli Sobba o niyazf 
E.sb main guftar-bazi 
Tbo Isi gui'laro kabi^/^a 
Ma?i di pba gosluia suni^//a 
Tiipaka danga gani/4a 
Cbi ma sbana sar-aMtba ? 

Pburse’ sardara \va//a'yil 
J aw aiiaka be- amileiia 
]3aX;/anal o bor go kbawalum 
jytithixgh^n ma^?^ Uinara Ha;* 

Ha;* lialocbana Nawava 
Nukari bo7t7;tba azb tbaua 
Dkthu hotc?i JawaiiJikara 
Fbola^Ai oil ba-ninda;* 

I3i^/;ay//.e baut go lliiida« 

Khob pbish-bure» nibcngan’ 

Pbisb pbara kboba sbay/*aii nest. 

Translation, 

Gahi, son of Gorish, sings to the Kaloi Balochcs ; in answer to Sobba 
be sings : 
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Come, O Relaw, to tlic asscmbljs king and hero of song ; In this 
assembly of young cliicfs, take my speech and song, carry them to our war- 
loving foes. With propriety utter these few (lit. ten) words, answers 
given categorically, (head on head). They are arrows, of which a sor 
weighs a maund. Take them to Sobha, that he may listen to them, and 
forget his former songs. lie will, he says, take up the track of our 
ancestors, he will distribute the paternal inheritance ; what shall 1 say to 
the poet, to the cunning poet ? Let him give up mocking at the Rinds 
and remember the former world. Say, O brave Sobha, you are the bard of 
the Khosas ; you took up the track in Makran, the lands of the Rinds and 
Lashdris. 

Tlie Rinds and Lashdris together set out froimthc city of Kech. They 
marched upon Hdrin, taking the land of the country and dividing it 
among the brotherhood. We divided it by bows {i. e. a sfiarc to every one 
armed with a khaindn or bow). We and the Jatois were united. At the 
border stream we separated into two parts, town and country divided 
into halves, distributing our substance by arrow-stems. One-fourth wore 
in Dbddar, we got our satisfaction in Khanpur, our dwelling was in an 
irrigated country. This is our track aiid trace, the abode of the true Rinds, 
a name exalted among chiefs. If you do not believe it, no one has seen it 
with his eyes, there are no ancient documents forthcoming, there were no 
witnesses ta attest ii, but there are tales upon tales, every one saj^s that so 
it was.* 

I am right, Sobha, you are blind and deaf, nor is your footprint to be 
found on the track. Fear to speak of the victory of Jawanak, take your 
bribe quickly, for you arc manifestly inventing falsehoock. To tell the 
truth is the true custom ; falsehood is a blot upon honour. If you are 
ready with a song, henceforth give your evidence, bring forth and show me 
your documents. Come ! desist from any further poems, let alone the 
Rinds of bygone days, and tell stories of the present times. Surround 
yourself with men of understanding and lay to heart our traditions. 
Sobha, you have past the time for leaping and Hying, your youth is under 
your feet, bare are* the branches of your Tuba-tree. You were carried 
away in battle with us, by the fury and force of our chief, you were 
broken ingloriously. • 

You were defeated by brave men, by the deeply-hating Chandyas, by 
our friends of the Runghan and Vidor torrents, by the mighty tigers of 
Sanghar. Honour to the faithful hill-country, to the perfectly-brave 
Muhammad Kbdn, jewel of the loyal Bozdars, with silken turbans and 
garments, dwelling with Umar Khan. 

A sure message I brought to our chief ‘ Those who have taken refuge 
with me, have ceased to be with you in war. The Rdnghan, Kandor and 
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Vidor territories, from Sunghar to the Sir! torrent, tlio Band Baz and 
Bakhar, who were outside your chiers territories, have all come of their own 
accord and mount at the call of the La^aris. 

Ask, O poet Sobha ! reckon yoursedf up in your mind and call our 
chief * Lord.* If our chief has not washed your face, Ihe.i you did not kill 
Laslikaran and Jam. llnve you forgotten the revenge taken for Shakul ? 

An account is kept of good poems, tlieir words are (mduring and arc 
written in books, they are recited iii tlio assembly and they remain linn in 
the (recollection of the) lisbmers. Whenever refugees have eouu) or shall 
come* to worthy chiefs, they are dearer to them than their two (‘yes or than 
young sons and brothers. You, for those who take refuge with you, have 
not given u]) shameful conduct for the future. Where is your great 
honour ? No one dues so among iialoches. You ))ruuglit your disgrace 
upon yourselves (l^ the way you acted towards the refugees). They 
display (id anger and rage. 

Their cattle and property had been seized by the enojuy. Our vakil 
(demanded them) and brought them back bound from your fort ! Y^nir 
far-seeing chioi: saw with both Ins eyes tlion ! Listen Sobha and attend. 
This is all my song. The song that you sang I also have heard with my 
oars. 1 hav(3 counted your gun-banvls. What honour is left tu you y Ask 
your own chief, th(3 unworthy Jawaiiak. Velvet and chestnut mar(.*s and 
silk did our chief Umar Khan give him. The Baloeh Kh.ins and (Jliiefs 
unloosed their white mares from their stables ami gave them to the valiant 
Jawaiiak ! 

Ask of your forefathers liow refiigc’es fared witli the Binds. It is the 
jdiish-cutters on the hills that are the tigers. There is no disgrace in cut- 
ting phisli on the hills. 

Vr . — A love-son^. 

(Said to be by Jam Durrak a Dombki, u celebrated poet who lived in 
the reign of Nasir Klian of Kahit in the last half of tlu! eighteenth centui-y. 
He is said to have undergone groat jiersecutiou from the Jyhan on account 
of bis love for a lady of the zanaiia.) 

, 0 Sam in bc-pbursa bihishtiye 
Azh latil'a ncnia^/oa khaiyc 
Man gula dema mail khu/Z/e do.slii 
Bairamo asi sar kluiZZ/o miitos 
Bo azb hviJchdti r}ii)thay//an whashc/fc 
Hijr mamii* momin janant pasart 
Cho kaliirani aravew asa/i 
Be-kajrar-aw ma nemshafi pasa;^ 


22 
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rha vvliasld o dost hubbo ikli^sa^^ 
Zillataw sabsaro deae jana 
‘ Nab’ na kbaiuiw pba dost pbarmana 
Cbo isjiaraw doinpaa mani jane 
(Jbabuk o ebasbm did paikane 
Kabr amulani girgirew nazant 
Dadamc gar-ant dadame baz-ant 
Nairt dafa gir ki gal kbanaw rosbew 
• Naiw nianaw kiirzat mazal cbosli-ow 
rba data inabli ja di jan aytm 
Nisldlio dufi go bawjiM rosbc 
Wa buJ/z.-i rnorbjm maw dila sbofi 
Er-kbafi dost azb tbangavcw tlnj7t7/t.‘i 
Biai ro77/;iiia cbo obyardabi mabaw 
]Vlasarow bi clio Akbare Sbabaw 
(luda azb dun’-cbii*cw dafa pbursa?* 

‘ 0 badbasbkaiu gran baba lalcw 
^lara tbai loy/nvavi^w sarew sau77«au 
Jriniri gon-kbaptow aiinagabi 
rbar tbai sab^7< sakalew nya77/aw 
Hon babii ban plia sakalcw Mulkaw.’ 


Another Song hg Jam Durrah, 
Hosln dil-ravahew jani 
Sartaj o sanmnd khadani 
Gwasbthom pba dafi pbanani 
Osa than machar baivani 
Gird-i aravaw phirwanj 
Chandi asbkawra ziyani 
Kiilfo phrus]itha(9'7/aw shakdni 
Isbk o manii^7/a bakani 
Gwashtbom Vagh^dhan sazara 
Durebino bazar nazdra 
rbulkand o shakar guptdrd. 

O bdl i fakiro esh-an 
Zirde azb pbirdr77mn rcsb-an 
Kn ki mdlik dozdar-an 
Kn azb munkiran bezdr-an 
Jam jamavaw kbaksdr-an 
Harzata dariid kar-an 
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kirdag.'lr asiir-un 
Gvvafslie iiem-shata/i nill-an. 

Translation, 

The rain that un-asked for falls from Ilcavon comes from the direction 
of the beloved one. Last 1 met a love face to face. The lightning springs 
foi’th, it is my love that has awaked me. The scent of her locks has sweet- 
ly seized me. The pain of separation sharply stings me in the night-watches, 
I spring up like the (lame of Kahir-wood (Prosoi)is spici//cra)j I am with- 
out rest in the midnight watches, for the sweetness of meeting with iny 
love. Give iny body some breathing-space from pain, I will not say ‘No* 
to my loves command, my body is as a shield stretched forth. Let my 
eyes be gladdened by the sight of my fair one, let the pain caused by 
rny lady be a little jippeased ; sometimes it disappears, sometimes it increases. 
I cannot use my month to speak by day, I have no strength, she is so strong, 
to come to meet and speak to her. 

I sit and pray for that day : ‘O God, be merciful, and incline your 
heart to me.* Let my love come down from her goklcn throne, let her 
come growing like the waxing moon on its fourteenth day, lot her bo in 
front of me, and I shall be king Akbar. Then 1 shall ask from her pearly 
month *' O priceless ruby like the bar/Z/ashk fruit, make me your husband, 
bound by oath, my heart has been irrtjvocably taken jmssossion of, I will 
live for the sake of your jewel -like beauty, I will spend my blood for you, 
fairest of beings.’ 

Second Song, 

Last nigljt I saw my hoart-cnchanling love, the crown and ornament 
of women. I spoke to her with my lips and said ‘ Do not behave foolishly, 
like the moth Hying round a llame, O banc of many lovers.’ 'rhe locks of 
hesitation are burst open, 1 have obeyed the call of true love. I said to 
my beautiful love, ‘ O fair one^f a thousand wiles and sweet sugared speech, 
this poor wretch’s state is this, his heart is galled with his com|)laints, 
be who is a chief and true friend is Jipart and averse from the avaricious. 
The heart of Jam is covered with dust. It remains- but to say bism’il- 
lah in the divine presence, to remember the King and Creator, and to pray 
through«the cold midnight. 

Riddles, Rrocerhs, 

The llalochcs arc very fond of riddles, which arc always in rhyme. 
They are of a primitive type and generally defy solution. The more 
far-fetched they are, the more appreciated. Those first given are by 
Brahiin a Shambatu who died about two years ago. He was celebrated 
for his riddles a'fe well as for more serious compositions. 
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1. Bujhdrat , — Ya .sliai ja\vai?i ulkalia fisid 

Duzhinaiioa resell tlia<iisli khashtha 
Bangliava palire rah sara gwastha 
Go miiinat uierhaa niya^77i dasta 
E bii jhiirat Brahima bastha. 

Bozli, 'Wanuu. 

B 'uhlic , — There was ore good thing in the world ; an enemy has pur- 
sued and turned it out. In the morning watch it jiassed along the road. 
Neitlior begging iior praying will bring it back again. Brahiiu composed 
this riddle. 

Ansiver. — Y’outh. (The enemy is old age.) 

2. liiijhdrid. — llu^//'ai knrz.it o karii 

Zaniin nc.^ta/Z: o diy//ara 
JSe kliislitbay7/e/? khishara 
Iln<///ai kur/at o kara 
Sab/, o phiil l)ahartl 
Pha phasha///fa di taiyara. 

Bhldlc . — Uy (jod’s might and power 
AViMi iK-itiicr ground nor soil 
VVilb.out a lield being ploughed 
Ly God’s might and jiowev 
A green plant lias flowered 
And now its fruit is rijiening. 

Antitcrr. —This ivas conn>oscd on seeing an oar of corn growing on the 
beam across the mouth of a well. 

3. Bujhdrai . — Thahima pair! gwashthayZ/ji gale 

Di/Aaghii/^ ’chic ranga be hale 
Jiangc/d kojlui andare/^ lale 
Bozh. — A'skiiohe. 

lti(hll (\ — Last year Ih'ahim said * I .saw .something of an inde.scribablo 
sort. Its appearance was foul, but there was bright rod within. 

Ansifcr . — A flint. 

4. Btfjhi'irat . — Va shai jawaiji ulkaha yaka 

Go jhoravc jangaa sa^7//barl^ saka 
ilar-khase klnii^/#, ja#//i \w\\fM ediaka 
]\Lwi na gindani jagahe dhakka 
Gosh ddnaha shara bo/di wa hakka 
Buzli.-^-ChhiitL 

Biddk — There is one good thing in the world, a thousand times 
attacked with disjiutes and quarrels ; every one comes ai\d throws it over 
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himself, yet I cannot see anywhere a sign of hurt. Let the wise ear at- 
tened and guess it right. 

Answer . — A well. 

5. Bupuirat . — Ya drashke jorentha paken hm?//ayd 
Ma zauiin phushta pha jiiidew razaya 
Iiiind yakon-i lamb-eu duaya 
Yiiko Yokli VitliiXf yalco sawaya 

God has planted a tree, of itself it has grown up on the face of the 
earth ; the root is one, the bnuiehes two ; one is dust, the other ashes. 
Answer . — The tree is mankind, the branches Musalinans and Hindus. 

0. Talabi naukarant khardo ajah bhat 

Kadarn pffa lokhav-ant-ish kar o kliidmat 
Hanic liiuj dhurii bo hatliyar oa 
• Phi^/ii p bosh in day// aa yak o tawar ea 
lIamo////a lasldcar khosh o kbushar e/t 

A few servants of strange forms 
They step by calculation on duty and service 
They are an army bare and unarmed 
Moving Jit the voice and call of other men 
And there the army meet death and slaughter. 

Answer . — The pieces at chess. 

7. Nishtho di^//om pha nac?//ar 
Kn shahr he sah watan 
Alniid 9.dh jang o jadal 
Nyainji nawant yakc digar. 

Sitting I saw with my sight 
A city and masterless coiuitr 3 \ 

There was war and strife between them 
And no umpire betwixt the one and the other. 

Answer , — A game at chaupar. 

^ 8. Wilayat thars e/i, dost bar*karar-e/i 
Kavay//a gohar kisaiiakc/i taiyar-c« 

Na xotlii miUA, bachh old sawar-c7* 

Phi/A nesteni, pluruk haiyat-e« 

The country (in) fear, the mistress in comfort 
The little sister ready to start 

The mother will not move, the son is already mounted, 

The father does not exist, the grandfather is alivo. 
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Answer. 

The above contains a series of puns on the names of a family, partly, 
in Sindhi. The name of the country Dadar contains in the last syllable 
‘ dar* the allusion to fear. The name of the mistress lie.j^am, read as ‘ be- 
^//am,* is the equivalent of ‘bar-karar.’ The sister’s name is Hauri, the 
mother’s Gauri, incanin" in Sindlii light and heavy. The son’s name Shah- 
sawar, the fathers Olnnhi, and the grandfather’s llaiyat explain themselves. 

9. HmMii pakko kuzraten bandji paliZ/i 
llusiil Muhammad on ummatwali 
Ilazaren banda^/i yaken thali 
Chamo^Ma khas no roth horg o khfili 
Hamof///a giptho harchi di wartha-isli 
Iltama wluin zurtho loy//a di artha-is!i 
Guda ja^Zto bhoreiitho thali ujartha-ish 

After an invocation to God and tlie pro])het — 

There are a thousand men to one dish, 

No one goes thence cm])ty-haiided 
There they take and cat everything 
They take up the dish and carry it home, 

And having thrown it down and broken it they h'avi' it bare. 

Answer . — This contains a pun on thali, which means the hedge round 
a threshing-floor as well as a dish. After every one has eai'ried away the 
corn he wants, the hedge also is torn down and carried away. 

10. l)a«ki shaha parware?^ kha])tha ma;^ \ogh buna 

Ni ki banda^//a;i razentha bi^//a pha husn o phara/fc 
Wash hadi^/f o khush lisan 
Hoth go phulc?^ ambalaw 

As long as God had charge of him he lay at homo ; 

Now that men have constructed him h<j has become fresh and fair. 
With sweet discourse and pleasant speech 
He walks rfbout with his fair companions. 

Ansiocr . — A man with a wooden leg. 

11. Pyalac ])hure?J di^//a majai 
Nishthay/n'i lalo ne.sta^/a dai 
Pyalae wartho lal shahid hith^ 

Chonau ki kullc/i. alima di^/<a 

T saw a cup in a certain place 
A bright one sat down without an attendant 
This ruby like one drank up the cup, and then died 
So that all men saw it. 
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Answer . — The flame of an oil -lamp which goes out after having drunk 
up the oil. 

12. Do gohara;i df/Aa amhazi 

A jal) khush aiit gwar ainbtizi 
Naiiu suratfi khami 
Yake khor digar chain I 

I saw two sisters cmbraciiiir 
Very happy at the enibraoc 

[here is not the slightest diftoronee In their appearance 
One is blind and the* other has eyes. 

Answer . — Tlie rellection in a mirror. 

13. rhairi kha/’/^ta« pha gi////ar 

13akri shahr gwara 
Boll lit/ii washe;^ tawar 
Dastaw gipthi nar-inazar. 

Yesterday as I passed along the road 

In the town of Bakkar 

I heard a very sweet voice 

But when I seized it, it was a liercc tiger. 

Answer . — A suako. 


11. jProverlfiai saijintjs, 

Kahne litir o phire^i zal 
AVarna sara sar-bar. 

Old shoes and an old wife 

Arc the burden of a young man’s life. 

Savze^i cho hi^7/en, charpi cho meshi dumba^7«a?i. 

As green as young corn,, as fat as long-tailed sheep. 

This saying refers to the Gwar or wild pistachio {PUtacia hhinjul;) 
Khatiiii so7i77jtha afa phuki warth. 

One burnt by hot milk will not drink even water without • blowing- 
it. ® 

TiMs corresponds with the Hindustaiu proverb ‘Diidh ka jalya chancLl 
111 inwat phiink,’ or the English. ‘ A burnt child dreads the firo.' ' ^ ^ 

Mahi sar-dai vara dosh. 

Let the cattle go and milk the hedge. 

This answers to * Penny wise and pound foolish.* 




ERRATA. 


Page 3, line 8, read j for j 


a 

5, 

if 

33, „ 

pronounced for pronouned. 

» 


ft 

ti 

nj'anwan for nyanwan. 

if 

7, 

ft 

40, „ 

rasida for rasiida. 

tf 

8, 

it 

19, „ 

nafZ//ar for nudJfra. 

if 

10, 

ff 

2, add 

and jawarah after zik. 

if 

13, 

tf 

18, read pbalo for phale. 

if 

13, 

if 

29, • „ 

limii, a „ liiniia, 

if 

16, 

if 

33, „ 

slia/^/^a „ sliakhd. 

if 

17,* 

ft 

it 

marde „ marda. 

if 

24, 

If 

18, „ 

ki^//aij, than for ki^//an than. 

if 

25, 

tf 

35, „ 

biyar for riyar. 

if 

CO 

If 

31, „ 

see it himself for see himself. 

if 

33, 

It 

rto u ( nowhere hizhgarnon. 

38, irano^ose | thihandiC 

if 

37, 

ft 

25, read welcome for welceiac. 

tf 

42, 

ft 

20, „ 

pha^M-ay/i for V{idh-{\jh, 

ft 

43, 

it 

24, „ 

bill for kill. 

ft 

44, 

tf 

7, „ 

amnaui for annam. 

ft 

U, 

tf 

10-14, „ 

iuj — „ an — 

ti 

46, 

ft 

10, ., 

leeward „ lee -ward. 

if 

47, 

ft 

12, „ 

baki „ ba<ii. 

a 

47, 

if 

CO 

batora „ baiera. 

if 

49, 

tf 

*^l tf 

baray/i ’ „ be ray 7/, 


„ 49, „ 10, dele P. bum, Skr. bliru. 

„ 49, „ 10, after baroe^A barwaii, s. the ej^e-brow. 

P. bui'u, Skr. bhru. 

„ 54, „ 13, read panwarybr panwar. 

9 , 67, • „ 4, „ pbasbk „ pbaskk. 

„ 64, „ 21, add cf. Pashto jowal after to cliow. 

„ 66, „ 23, read oxen, mate ./hr oxen mate. 

„ 66, „ 27, add Paslito after joru. 

„ 67, „ 9, „ P. „ world. 

„ 71, „ 25, read for dtigh. 

72, „ 33, „ tear „ burst. 
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Errata. 


Page 74, line 12, „ ddra^A /br daragh. 


n 

85, 

99 

20, 

99 

sard sa „ sara sa. 

>1 

87, 

99 

32, 

99 

sumb „ samb. 


<93, 

99 

13, 

99 

Maurorum for Mauroram. 


95, 

99 

13, 

99 

sixtieth „ sixth. 

99 

98, 

99 

10, 

99 

khambar. Kainbar for khainbar — ^kambar. 

99 

105, 

99 

13, 

99 

5 jj ^^ foi' yjfjf 

99 

105, 

99 

31, 

99 

giryaii „ girgan. 

91 

108, 

99 

21, 

after gwankli insert gwanech, a camel driver. 

>1 

108, 

99 

33, 

read for 

99 

109, 

99 

26. 

}) 

flesh „ fiesh. 

99 

110, 

99 

8 , 

99 


99 

110, 

99 

34, 

after giancb insert gijaf, fertile, extensive. 

99 

111, 

99 

2, 

read Salix for Salia. 

99 

114, 

99 

24, 

99 

ma7i ,, ma?^. 

99 

1L5, 

99 

16, 

99 

man-dea^7i for man -deny 7i. 

99 

115, 

99 

27, 

99 

mahkaui „ mahkani. 

99 

117, 

99 

21, 

99 

leap. „ leap ! 

99 

119, 

99 

31, 

99 

mah’isk „ mahis^. 

99 

124, 

99 

30, 

99 

ney7^a „ ney7^ar. 

99 

124, 

99 

31, 

99 

nikah „ nekah. 

99 

125, 

99 

8, 

99 

vaklijia „ vakhat. 

99 

125, 

99 

10, 

99 

P. /(;7iwaja ,, P. 7f7iwaja. 

99 

127, 

99 

6, 

after whan insert wLantkar, master, own^r-^ 

99 

127, 

99 

26, rea(t J^or 

99 

129, 

99 

CO 

after 

haleni insert himar, tender, delicate, 


beautiful. 
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rNTRODUCTION. 


In submitting the tbl lowing soniewliat lull (ivammar of tlio Maithili 
dialect to the Society, I wish to explain the sources of my information. 

They may be divided into two classes. 

— Forms obtained by translating into Miiithilf. 

2iiiL — Forms obtained by translating from Maithili. 

'file lirst I obtained as folhnvs. T printed paradigms of all the forms in 
Hindi and Sainskrit Grammar and circidati'd them as widely as possible 
amongst the Painlits, Village School Masters and educated Native Gentlemen 
of Noidihern Mltl^ila, with directions to give the exact translation of each of 
these forms in their owai native language. 

I \^as enabled in this Avay, to collect some fifty most useful books of 
forms, supplied by representatives of all classes of socii't}’^, from the village 
ffuru, who knew little more than the herd-hoys ho taught, to the most 
learned Pandits of Mithila. J am glad to say that the utmost interest was 
taken in my design, for the peoyde are proud of tlieir language and wore 
pleased at the idea of its being made a polite one, by obtaining the honour 
of print. I shall have more to say on this point bye and bye. These book.s 
of })aradigms formed the basis of this Grammar. They wei'o compared with 
each other ; and where one was found wanting, anothci’ supjilicd the delieiciicy . 
At the same time, it must not he imagined that they showed many mutual 
discrepancies : on the contrary, considering the many varied sources from 
which they wfere derived, their unanimity Avas Avonderfiil and justilios me in 
hoping that what 1 here jnihlish will ho found lairly accurate. 

With regard to the forms obtained by translating Irom Maithili, they 
were obtained in various ways. In cutcherry I collected myself a large 
nmnbcv of words from the mouths of the witni'sses who came in from a 
distance. These I found very useful in cheeking the books of forms above 
referred to. I also collected a number of country songs, which aflbrded in- 
valuable materials when properly sifted. 

From these two soiu’ces, aided by the practical knowledge possessed by 
myself and one or two native friends, the following grammar has been 
compiled. I wish I could believe that it is thoroughly accurate; all I 
can say is that we have done our best to make it as accurate as possible. 

Our greatest difficulty has been experienced from the luxuriance of the 
language. The verb, especially, much tried o\ir patience. Maithili is a 
holi in the literal sense of the word. 13<‘yoiul a History of Krishna and 
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llio snii^s of Vidyi1p.it i Tliilkur, I know of no litcTaiy work which it pos- 
.sosses. It is (‘ini>liaticii]ly a .««pokcn language. There is no standard to 
wliieh it can he referred, and hence no form can be put aside as vulgar 
or impure, ft is lioped, not only by myself, that the publication of a 
trealise like tin* present will tend to fix a standard and to foster a literature 
which iniglit ('asily arise in so racy and (Incut a language. 

For IMaithili a language and not a dialect. It is the custom to look 
upon it as jin uncouth dialect of unt.iught villagers, hut it is in reality the 
native language of more than seven and a quarti'r* millions of p(‘0])le, of 
whom, as will he borne out by every ollicial having expiTience of North 
Hihar, at least five millions can neither speak nor understand either TTindi, 
or U'rdii Avithout the gri'atest difiiculty. It dilh rs from both Hindi and 
liangsili, both in Vocahulary and in Grammar, and is as much a distinct 
language from cither of tlnin as IMaratlu or Uf iya. H i^a country with its 
own traditions, its own poets, and its own pride in everything belonging to 
itself. 

For tliis reason, T hope that this gr.immar may be found useful 
to the ollicials avIio are brought into every day contact with the country, 
and that the too often, .1 fear, contem])tuous ignorance exhibited of the 
gdoivdrty may be superseded by a desire to learn a language, wdiieh cannot 
fail to be us(‘ful to them, and the acipiirenuiit of wlviiii is now made easier. 

MaithiK is s]>oken by all the Hindus and Midiainmadans, who in- 
habit tbe great ]d.iiu which is bounded on the North and South by the 
Himnlayas and the Ganges, and on the Faist and West by the Kosi and 
G:ui(hik respectively. It is thus the native language, not only of the 71- 
mllHons oJ' North IJiliar, but also of the unnumhered millions of the Nepfil 
Tarai, bordering on tin* districts of CJiamparan, Tirhut and IJhfigalpur. It 
has various dialects, di (rering slightly from each other, the two extrennes 
being that of Cliam])jiran on the west, which approaches the language of 
Cliapra, and that of llluigalpur on the east wdiieh contains a few forms t('nd- 
iug towards Ihingali. ^fhe dialect wdiieh I have adopted as a standard is 
that of the Madhuhani Sub-division, Avhich is eentrally situated, and which 
is admitted by all Ih-ahmans to be the head -quarters of Mithihi. I have 
a practical and personal kiiowdedgc of the dialects of North Bhagalpilr, 

♦ Population of — 


Clmmptlrnn 


14,40,355 

Tirhut 


43,84,706 

Pegu Sar.ii Sub-Division of Mnnger 


6,37, 72.5 

Supjiul „ „ Bhagalpilr 

... 

5,65,747 

Miulliaipura „ „ „ 



3,91,086 


Total 

73,20,079 
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DarMianga (iiieliuliiig IMadhubani) and Muzairavpur dislriuis. The dialect 
of Chainpuran 1 only know through writings, and through inforiuation 
actpiired IVoui natives ol‘ that district whom I have met. 

As to the character of the language, it is eoni])aj*atively fjvi^ from ad- 
mixture with foriMgn words. Itabouudhin words of Hindui origin, is composed 
mainly of words derived through Pnlkrit from Samskrit, and at the same time 
borrows freely from Sainskrlt itself. 3ilven the IMusalmans, while ol’ course 
using more Arabie and Persian words than tho Hindus, abstain from using 
them to anything like the extent to which their H'l’dii speaking brethren 
of thcnortlj-west aJlect them, not excepting their sacred hymns connected 
with their religloTi. 1 give a few examples of those in the Appendix, and 
it will be noticed how extremely free they are, for their subject, fro\n foreign 
words. 

In conclusion, I have only to put on record my indebted ness to IMr. 
Htlierington’s excellent Hindi grammar. I have had it constantly by my 
side, and I have fnade its arrangement the skeleton which I clothed with 
IMaithiU forjiis. In some paragraphs 1 have actually us('d Mr. Ktherington's 
language; and J oiler no excuse for <loing so, as it would be im})ossil)le for 
me to express the subject-matter in clearer language, or in fewer words. 





PART 1. 

ClIAPTEtl r. 

THE ALPHA BE1\ 

§ 1. ill use in Mifcliila are tliroe. — Tlic Hova-iiiigari, tlin 

Maitbili, and tbe^a yatlu. The lirst is familiar to every reader of ibis, and 
need not* be dcseribed bere. It is not much used in common life, and seldom 
even in manuscripts. 

§ 2. 'I'bo Maithili is the character used by the Maitbil Brahmans, 
both in tbe alVairs of common life, and in their sacred books. Few of the 
Brahmans, wb<i arc not professed pandits, can read tbe Deva-nagari charac- 
ter. The Maithili character is also affected by Maitbil Kayastlias, who 
pretend to be better educated than their fellows. The Maithili character 
is nearly the same as Bangali, differing only in one or two letters. 

§ 3. The Kayathi character is that in general iiso throughout 
Mithila by all (iducated persons ivho arc not Brahmans. It is a corruption 
of the Deva-nagari, and can be written much faster than the latter, or even 
than sJiilcasla IJ'rdu. There is a clerk in my office in Madhubani, who can 
write excellent Kayathi much quicker than even the most practised of the 
old “ Persian” mubarrirs. Besides tbe speed with wdiich it can be written, it 
has the advantage of thorough legibility. It is being gradually introduced 
by Government into official documents and with considerable success, in sjnte 
of the opposition of -the old Persian School of Government officials. 

§ I. A lithographed comparative table, giving specimens of these three 
al])habets, will be found at the end of this grammar. • 

Pronunciation. 

(a.) Vowels. 

§ 5. The vowels should be pronounced as in Samskfit, with the fol- 
lowing exceptions. 

§ 6. The pronunciation of the vowel ^ a is peculiar. It is not so 
broad as that of the corresponding vowel in Bengali, but on the other hand 
it is broader than that of the neutral vowel in High Hindi. I know of no 
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SDiind (‘xat-tly ('quivaliait io it. in any langiuigc witli wliieh I am acquaintetl. 
The best way of (l(*.st*ribinL,^ it is by saying that it is lialf way between tlio 
0 in not, and the n in nut, when preceded ])y a liard guttural elieck, and fol- 
lowed hy a soft labial elicck. It thus may be said to be the %i in cub^ 
rounded, or tJic o in coh, neutralized. 

§ 7. In words of more than one syllahle , — the slioH vowels ^ a, 
Xi, and ^ u, wlien iinal aud])rocedod by eonsonants are not i)ronounccd in 
prose and eoiiversal ion. This is absolute in the case of ^ a. ifjwf, 

is pronounced and not With respect to T I and ^ u, the sound 

of th(* vowel, when written, docs not ontirtdv disa]q)ear. Tt however is 
])ronouneed very slightly indeed, being little more than an aspii-ato with th(.‘ 
colour (limhre, lonfarhe) of the vowel.* When ^ i and ^ n arc thus pro- 
nounced, 1 shall throughout this grammar represent them (in transliteration) 
by a simple apostrophe, and not by i or n, in order to i)revent a tendency 

to mispronunciation. E.g. will be writttm Iumh\ It must be 

reniembered however that this apostrophe must, in pron uncial ion, be coloured 
by the omitted vowel. Thus the i)ron\ineiatiou ot the apostrojdie in 1idnli\ 
Cor is very diflerent from that of the a])osl.rophe in ah' for In 
the lirsl it is coloured by the tone of the palatal vowel /, while in the second 
it is coloured by the tone of the labial vowtd u. This final apostrophe can 
be nasalized by anunnsilca. E.g. nalih. 

As in nigh Hindi , ^ a, wdicn unaceiaiteil and falling between two 
consonants, is frequently omitted in pronunciation in prose and conver- 
sation. This is especially noticeable in the conjugations of verbs. Tlirougli- 
out tills grammar, T shall represent this unpronounced, unaccented ^ a, in 
transliteration, by an apostrophe, which in this case will have a slight 
colour of the tone of the guttural vowel ^ a. E.g. dclclCliai, 

§ 8. It will thus be seen that I shall onqdoy this apostrophc(’) to 
represent three distinct colours of tone, a guttural colour, wlieii medial and 
representing a medial ^ a, and a palatal or labial colour, when final and 
representing a final or nasalized final ^ ^ or ^ it, respectively. And logi- 
cally, I ought to represent the inert final a also by a guttural apostrophe, 
but this is neither customary nor necessary and would oidy tend to confusion. 
It is simpler to romcyiber that medial apostrophe stands for guttural ^ 
ami that a final apostrophe or a final apostrophe nasalized, stands for a 
palatal \ i or a labial ^ u, cither simple or nasalized, respectively. 

§9. is pronounced like the English word “ 1,” and never ‘like oi. 

It thus dillers from aij which has a broader sound. E.g. haih is pro- 
nounced very dilferently from hni/b. 

§ 10. C' )Anundsika is jironounced like the nasal sound in the French 
word “ hold'. It will, throughout this grammar, except wlien final after a 

* A sim'ihir peculiarity is observed iu biiidbi and Tolugu. 
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short vowel which is not pronounml, ho represented in iransliteriition liy ii 
circiimilex over the (jualilled vowel. Tims ^ Avill he represented by 5^, hy a\ 
i, by i, i by and so on. E.i^. ha'k\ When linal, after a short 
vowel which is not pronounced, as explained in § 7, it Avill be represented 
by n. Thus, nali'ri. 

Anusvami^) will only be used throughout this grammar as compendium 
scripturac for //, ^ or v m before anotlier consonant of tlu‘ 

same class. Thus instead hunda. It will hence be re])i*os(nited 
in translit(jriition by n‘, n, v, or according to circinnstanees. ^fliis dis- 
tinction between nnnnaaika and a}iusvam\)^ adopted in order to prevent any 
misapprehension as to i)ronunciation. 

(h). Consonants. 

§ 11. ^ /t', ^ /J/, ^ ffh^ ^ w*, ^ c7/, ^ clli^ IT 7, W./7/, ^ w, 3 f, 

th, ^ (ly ^ r, ^ d/iy ^ r/i, CT ^ titj ^ d^ ’feT dJfy ^ u,^ q? p/f, ^ 7», H hJty 
^ w, ^ ^ ^ ^ <5, and ^ h' are usually pronounced as in Sains- 

krit. As usual in modern A'rvan languages, of and and ^ and ^ are fre- 
(pientl 3 "<.*onfouu(led ])oih in pronunciation and in wi'iting. f shall endeavour 
througliout this grammar to represent all J sounds by citlier st or ^^y i/ 
sounds by i sounds by either ^ or and v and w sounds by ^ respectividy. 
It is not usual, however, to make these distinctions in writing. 

§12. The pronounciation of w// is ])eeuliar. Th(‘ lingual nature of 
its sound is much more marked than in the Sainskrit of Western India. It 
has more the sound ol* a mutlled lingual r followed by a lingual // ; e.g. 
is pronounced almost like Jddharn, the r in rn having a ])eculiar mufTled 
sound, impossible to describe in writing, n is occasionally substituted for 
W n and is then pronounced as n. 

§ 13. s A, Avlien standing alone and not compounded Aviih another con- 
sonant, is always ])ronounced as ^Jch. 3"hus shush th “sixth” is ])rononncod 
hhashtJi. This pronunciation is universal : the vulgar even write sucliaTT sh, 
phonetically ^ kh. In the coni])ouiid consonant H rsh, sh is also always 
])ronounccd as kh ; (‘.g. akarslnm is ]n-onoiinccd vkachhun. A 

similar pronunciation is optional in the compound Ish ; e.g. the word 
^^(Sams. loc. plur of is pronounced either snvalshn or snvaUchu. 
By some this ^ kh sound of ^ sh is pronounced as a guttural breathing, and not 
as a guttural check, — something, hut not (piite, like the Persian ^ kh, or 
the ch in loch. This pronunciation is, however, condemmxl by the best 
pandits. The compound letter ^ Icsh is pronounced like cAcAA, which is 
occasionally Avritten for it by the vulgar; e.g, is so written, and is 
pronounced as Lakshmi by purists, but is commonly written and pronoum-ed 
Lachchldml. The compound ^ shp is ])ccidiar. It is pronounced 
something like hfp; e.g. pushp “a ilower” is ])ron()unced piihfp. 
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§ 11'. Tlio ^ //, when eompoiuiil willi becomes TST hjf, 

which is proiiouiicotl in a ])oculiav way. If zh be taken to represent the 
IVrsian ^ zh^ the pronunciation of this compound can best be represented 
by zhjy ; e.g. ft to he accepted, is pronounced grazhjya, the linal ^ a 
being retained in pi\)nunciation, though usually inert, for the sake of 
euphony. 

PART II. 

NOUNS, ADJECTIVES AND PRONOUNS. 

Chapteb tt. 

pENDEF^, JlUMBBR AND ASE. 

§ 15. The noun has two Genders, — Masculine and Feminine. Words 
derived direct from the Sainskrit, which were originally neuter, become 
masculine in Maithili. 

^J^hero are two numbers, the Singular, and the Plural. 

§ 10. There arc (counting the vocative) eight cases, — viz-, Nominative 
Accusative, Instrumental, Dative, Ablative, Genitive, Locative and Vocative. 

§ 17. The NOMINATIVE has one invariable form, which is the same 
before all kinds and before all tcniscs of verbs. T^ie vulgar, however, capri- 
ciously add the termination iid or ^ d to all nominatives, especially to 
tliosc of proper names. E.g. ^ ghar or gliarud, a house ; J^llaghil 
or Baghud, a proper name: or nenid, a girl. 

§ 18. The ACCUSATIVE is formed by adding the postposition ^ he, to 
the nominative. This postposition is however commonly dropped in writing 
and conversation, when no ambiguity is likely to arise. It is forbidden, 
however, to drop this postposition in this way, in the case of the pronouns of 
the first and second persons, for wdiich special forms arc provided. Through- 
out the ensuing paradigms, the termination is always given, but it must be 
understood, that, except in the cases above mentioned, it can optionally be 
discarded, tn dilVerent pails of Mithila the postjiosition is written ^ he, 
if he, hat, and ^ ha\ The oldest form, which is met with most 
frequently in poetry, is hai, but the one most commonly used nowadays 
is ^ he. 

§ 19. The INSTRUMENTAL denotes the instrument, means, cause, or 
agent by which a thing is done. It in no way corresponds to the so-called 
agent in Hindi, which is used before the past tenses of transitive words. It 
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is usually formed by adding B Sff , of wliioli Sf su is an ooeasioniil variety, 
it .s'd is the ])oeiicjil and older form. There is another form of the instrunnmtal 
made by the addition of the syllable if e. This is formed in two ways. 

A. by the .substitution of if e for the final vowel in, — 

(1) all nounsending in 'Vrt, which is not pronounced; e.g. i|ji?r 
fruit, has for one of the forms of it? instrumental i?»§i phale. 

(2) All nouns ending in ^ n, whether directly borrowed from Samsh:rit, 

or from Prakrit ic sonreea. E.g. kalha, a sayiny, makes one of its 
instrumental foi*ms and^sfT a boy, similarly makes neme. 

B. In all other nouns by the simple addition of tC e, before which a 

final long vowel is shortened. Thus inf^jpdw/, ‘wnler, becomes in one form 
of the instrumental singular and « daufjhier, similarly 

becomes wfei? befie. 

20. The Dative is the case of the rocijiicnt or that form of the 
noun which indicates that in which the object of an action rests.” It is simi- 
lar in form to the Accusative, but the postposition ke^mce,^* kai ov 
ka’ i« not liable to be dropped. 

§ 21. The Ablative indicates separation or removal from. It is 
fonm'd by adding the post])osition sa, of which ab is an occasional 
varieiy. is the poetical and older form. 

§ 22. The 0 exitiv e “ denotes connection generally, whether arising from 
origin or possession.” Its sign is^^^ An older form, but still in occasional 
use, is fn the ])ronouns, too, the distinguishing termination of the 

genitive is the letter T None of these three po.stpositions, ^/t', or 

1 r, show.s any symptom of being infiuencod by g('ndi*r, as is the case with the 
corresponding Hindi postpositions ^ ka, ^ ke and ^ kt. Although really 
ending in an inherent slioit ^ a, this final vowel is not pronounced in prose 
or in conversation, so that ^ k, ker and ^ r are usually jironoimced as 
il' they were ^ k, ker and T r. In order to prevent mispronumdation, 
throughout the following paradigms, the postpo.sitions ^ and ^ are written 
as part of the qualilying Avord. Tlius nendk, hamar, and not 
^ nend k, ^ ham r, which would be the more logical way of writing 
them. But it must never be forgotten that ^ and ^ are postpositions and 
have not yet been so amalgamated with the principal word, that the whole 
forms one inflected base. • 

§ 23. The Locative indicates the place in, or the time at which a thing 
i.s done. It is formed usually by the postposition if wc, of which ^ ma and 
^ 7715 are optional forms. Of these three forms, iff mo is the oldest and 
is usually found in poetry. An old form of the Locative ended, like 
the Saipskr.t, in H e. It now, however, appears in only a few adverbial sen- 
tences. such as ^ yhair yhare, in every 
B 



10 


DECLENSTOV OF NOUNS. 


[§§ 24-29. 

§ 24. The Vocative usually takes the same form as the Nominative. 
In speaking to a person of lower rank or age, the termination ^ or ^ A 
is used as follows. nend, a hoy, becomes ^ rau netCvA, 
neni, a girl, becomes it gai nenid. J^BagM, a proper name, becomes 

^ rau Baghud. 

The following interjections are used with the vocative. 

(a.) With masculine inferiors, — or familiarly, ^ rau, ^ re, 

(h.) With masculine equals or superiors, ^ au, ^ hau, % he. 

(c.) With feminine inferiors, — or familiarly, ^ gai. 

(d.) With feminine equals or superiors, f hai. 

CUAPTEB III. 
pN JIUMBER. 

§ 25. The plural number of nouns in MaithiU is simply formed by the 
addition of a noun signifying multitude. Those most commonly used are w 
sahh and eahalC meaning all, and lo/cani* meaning people. The 

last is only used with animate objects, w sahh and aaftaA’ caubeused 
indifferently cither before or after the qualified noun. Thus %iTT nend 
sahliale, nend saVhik, ^ sahh nenATc, sahah' 

nendh and nend lokanik are all possible forms of the genitive 

plural of %iTT nend, a hoy. lokani be it observed, can only be used 

after the qualified noun. In all cases, whatever be the order of the words, 
the postposition deciding the case comes last. 

§ 26. The same rules partially apply to pronouns : but, in addition to 
the word signifying plurality, many of them have entirely new bases for their 
plural forms. 

§ 27. Throughout the following Paradigms, I shall generally only use 
the word w to designate the plural ; but it must always be understood that 
unless specially forbidden, sahah' and lokani can also be used. 

Chapteb IV. 

PECLENSION OF JIbUNS. 

§ 28. There is in MaithiU really only one declension, but as the forms 
of some classes of nouns vary slightly from each other before some of the 
postpositions, it will be convenient to consider nouns in three classes. 

§ 29. I. The first class will consist of all nouns ending in ^ d. 

II. The second class will consist of all nouns ending in inherent ^ a, 
when it is not pronounced. 

III. The third class will consist of all other nouns. 

The difference between these three classes will be noticed on comparison 
of the Instrumental and Vocative singular. 


* The fiual i in this word is pronounced. 
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CLASS I. 

ALL NOONS ENDING IN ^ 6 . 

§ 30. (1) Example of a Masculine noun ending in NT d. 

NNT nend, a boy. 

Singular Ek’vachan. 

Nom. NNT twid, a boy. 

( ^ nend, ) 

( nenS, ) 

Inst. ^ ^ ^ by a boy. 

( ^«n fr nena m, ) 


I ^«n fr nena m, ) 

Dat. nend ke, to a boy. 

Abl. sPTT ff nend sd, from a boy. 

_ . f nendk, ) „ , 

1 -s W- 

(. nmdker, ) 

Loc. 5 Nt^* nend mS, in a boy. 

Voc. ^T^*nrTmM nm'vd,0\ioy,(or ref<pectfully)^\^i^au nend. 

Plural Bahuvachan. 

Nom. ^W' neiid sabh, boys. 

( 5f»n ^W' nend sabh, i 

I W nend sabh ke , ) 

, ( $siT wT ^ nend sabhe, ) 

Inst. ] ^ . n ~ {^>yooys- 

( ’fSTT fWT nend sabh sa, ) 

Dat ^«IT nen’d sabh ke, to boys. 

Abl. ahiT W nend sahh set, from boys. 

( nend sahhak, ) 

I nend sabh’ket ', ) 

Loc. wew(f saWi me, in boys. 

C ^ ^*r^T Wl® rau nen'vd sabh, ■) 

1 .< iL fOboys. 

(. W N»fT WT au nend sabh, ) 
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[§3I. 


[1.] Other forms jn*L* ^ sabh nend,^;^ ticn6 sttbah\ 

Sabah' nend and oiena lokani. 

[2.] Other forms are nend sabali ke^ and %«TT i? nena 

lokani ke. 

[8.] Otlicr forms are %5n nend sab' hie, %5TT ^ nend sabah' 

sd, ^•rr nend lok'nie and ^ nend lokani sd. 

[L] Other forms are % nend sabah' ke and %5n S' nend 

lokani ke. 

[5.] Other forms ari- ^ nend sabah' sd and ^ 

nend lokani sd. 

[().] Other forms are %?rT nend sab'hik, %5TT ;/<?;/« lokani k. 

[7.] Otlier forms arc if nend sabali me an<l %rT nend 

lokani me. 

[S.] ran nend sabali , ^T^r«T au nend lokani. 

§81. (2) Exam])le of a feminine noun, ending in d. 

Jcafho^ a story. 

SlNGULAIl Ek'varhun. 


Nom, 

kalhd, a stov}'. 

Acc. 

1 

( Wf kafhd, ] 

( /r, 

Inst. ■! 
1 

^ ^l^§ kaf/ie, 'I 

[ W H ki(f/id .so, \ 

Dat. 

Wt hitJid ke, to a story . 

Abl. 

^?rr ^ kathd m, from a story. 

Ocn, j 

[ kafhdk, ] 

, -s , , „ > of a story, 

1 katliaker, j 

Loc. 

kathd me, on a stoiy. 

Yoc. 

% *R^T he kathd, 0 story. 
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stories. 


by stories. 


Plural Bahuvachun 

Nora. «iraT W Iccithd sahli, stories. 

fW kathd mbh, 1 

kathd .mbh ke, ) 

( kathd mbhe, 

( W ^ kathd sabh 
Dat. sin^T kathd sabh ke, to stories. 

Abl. *pn 5EW ^ kathd mbh m, from stories. 

Wt kathd sabhak, 

kathd 

Loc. JW ^ kathd mbh riiP, in stories. 

Voc. % he kathd sabh, 0 stories. 


Acc. I 


Inst. 


Gen. I 


I 


sabhak, 'j 

' iKi f stories. 
a sabh ker, ) 


CLASS II. 

All nouns ending in inherent ^ ay when this letter 
IS NOT pronounced. 

§32. (1) Example of a masculine noun, cndhi}' in ’’s a. 

phal, a fruit. 

Singular Ek'cachau. 

Nora, qjqi phal, a fruit, 
ipr phal, 


( ipi phal, 1 

Acc. , f a fruit. 

( qfqr ^ phal ke, ) 


Inst 


f qi^ phale, ^ I 

I -m^phalsd, ) 


Dat. 

Abl. 

Gen. 

Loc. 

Voc. 


qjqi phal sa 
qs^r phal ke, to a fruit. 
qi^I qr phal sa, from a fruit, 
qfqiqr phalak. 


fruit. 


( qjqiqt phalak, ■) 

I Tf^^phal'ker, J ^ 

qi^l phal me, in a fruit. 
T '*IR he phal, 0 fruit. 


fruit. 



JD£CLKNS10N OF NOUNS. 


[§ 33 . 


PhURAL Bahuoachan. 

>.» • 

Noin. wr 2 ihal sabli, fruit. 

I Tir^ phal sabh, | . 

i ■>Pf W pbal sabh ke, 3 

( ■>i[W fW* jo/ta/ sabhe, 3 

Inst. < •,,,,- f by fruit. 

( W ^ pfi^ sabh sa, ) 

Dat. ^RT pfad sabh ke, to fruit. 

Abl. ^ p^t^l sabh sa, from fruit. 

(■ '<IR phal sabhak, ) 

Gen. ■{ ‘ -V I I 11.7 I 

( rn^ WlVfWf: phot, sabhker, ) 

Loc. Hf?l ^rw phal sabh me, in fruit. .i " 

Voc. % Hf9f w he phal sabh, 0 fruit. 

CLASS III. 

All nouns not ending in ^ d, or silent ^ a, 

§ 33. (1) Example of a masculine noun, ending in ^ i 

inPi paid,* water. 

Singular Ek'vachan. 

Nom. irrfaf pdni, water. 

( «nf^ pdni, water, 3 

1 —e^ > • I - f water. 

(. *rrni ^ir patu ke, j 

( mr*(<r pdnie, 3 

Inst. < ^ . f by water. 

( H pdm sd, ) 

Dat. trrf^ pdni ke, to water. 

Abl. inDi ^ pdni sd, from water. 


water. 


by water. 


^ f pdnik, 3 

(. pdniker, ) 


of water. 


^ wy * I »» WVV/A • 

mnwR panther^ ) 

«nDi pdni m?-, in water. 

% inDl he pdni, 0 water. 

* The « in the turuiiiiation of this word is pronounced. 
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Nora. 

Acc. 

Inst. 

Dat. 

Abl. 

Gen. 


Plurai, Bahuvachan. 

irrpr W pnni sabh, waters. 

OTT pdni sabh, 

*rrf^ W iT pdni sabh he, 

Tjfn pdni sabh^,, 

_ „ , . f by waters. 

*nPl WI pam sabh sa, ) 

inf^ ’tW pdni sabh he, to waters. 

WT ^ pdni sabh sd, from waters. 

tnfsf pdni sabhak, 

»nfif pdni sabh'ke) 


J 


of waters. 


I waters. 


Loc. ^ tnf^ W pdni sabh me, in waters. 

Voc. % he pdni sabh, 0 waters. 


§ 31. (2) Example of a feminine noun ending in ^ /. 

5Nt neni, a girl. 
Singular EKvavhan. 

Nora. neni, a girl. 


Acc. 


( $5^)- neni, 1 

(, if* neni ke, j 


girl. 


T i. ( nenie, | 

Inst, j _ > by a girl, 

t 3r«iT neni sa, _ ) 


Dat. 

Abl. 

Gen. 

Loc. 

Voc. 


neni ke, to a girl. 

IS neni sd, from a girl. 
nenik, 
neniker, 
neni mS, in a girl. 

^ SrfiraT gai nenid, 0 girl. 




T)i:rij:\siov OF xorNs 


L§;jr.. 


k; 

I’r.uRAi. Hahuvfiihm . 

A'oin, neni mhh, girls. 

( jfsft neni fial/li, 

•Acc. • ^ 

( iwH sabh ke, 

I 7ieni sahhe, ) 

fnst- • ^ // * r^y girls. 

\ neii7 sabh so, j 

Dat. 7ieni sabh ke, to girls, 

Abl. Wf ^ 7ie7i} sabh sa, from girls. 

( 7ie7il sabhak, ) 

“! -v^v -s 1 ,7 » of girls. 

( •rnr 7i<’7ii sabh ker, ) 

Loc. fWT f7f'7i7 sabh /7ie, in girls. 

\'oc. ^ wr gai )7mld sabh, 0 girls. 



§ 35. (3) Example of *i masculine propt'r noun outlino* in ^ I'f. 

Eaglm a proper noun. 


N^om. ^ Raghti, Ragliii. 

Acc. Raghit ke, Ragliii. 


Inst. 

Dat. 


( Raqlme, ) 

! ^ * r. > r f l^y Riigbii. 

( Ragim sd, ) 

Ragim ke, to Ragliii. 


Abl. Ragim sd, from Raglui. 

Gen. Raghuk, of Raghii. 

I.OC. Ragim me, in Raglui 

Voc, ^ 7'au Raglmd, 0 Raglni (or respecifidlg) ux 
hau Raghti. 


* Usuuly spelt ihns in MaithiU. 
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t'liACTEn V 

y^DJECTivES (iunavdchak. 

^ • 

§ J3(). Tli(.‘ ]\Taitliil n(ljc‘etiv(MS not (Lvlincd. It soinolinios is liable hmv- 
t*ver to i\ on aeconnt of ireuder 

§ As the rules for the formation of the leiniuiiie of adjectives are tin' 
same as those lor the formation of the feminine of substantives, it will be con- 
venient to treat Ihe whole subjeet of slender at the jnvsent opportunity. 

I must, however, prefa,(‘e my r(*marks by eonfessijii^ that this will be 
found, 1 fear, lo be the most ineomj)let.e))ari of tbis ivnijiunar. As a matter 
nf fact the distinction of i*;ender is ohsc'rved hut loosely : exee])t to pandits 
^o-aimnalieal irender, as distinct from natural gender, is almost unknown; 
that is to say, adjecti\es only become feminine when applied to female 
livinjL»' creatures, and lienee I havi' found eoiisiderable difficulty in colhrliiif? 
sufficient exainjiles to warrant me in fonnini:^ p'ueral rules. 

§ IjS. It \% well known fact that in Ilijjjh Hindi the adjectives which 
are deri^^‘d fnnn the prdkrit stock of the lum^ua^’f*, and which (Mid in ^ d 
aiv in ivijility tin* only ones in that lan^Mia^'c wdiich are allectiMl by i^ondev. 
Adjectives imported direct from the Samskrit, and forming’ their feminines 
after the nn^did of tliat lan^nnj^e, do not form ])art of the living s})ok(m stock 
of the Hindi dialect, but beloiii;; rather to th(^ di'ad lan^’iiage of the books. 
The «am(‘ is only paj'tly true in Maitbili. In ibis lan^ma<^‘(^ w-e find not 
only prdicrif but even some Saniskrit adj<‘etiv(‘s forming fiiininines distinctly 
the prop«M*tv of the language in wbieb they have In'cn adoiited. 

§ IVJ. The g(‘nitival bMMninations of High Hindi, Ad, ^ /j/T, and SRt/a 
evidently eorre.spond U) the derived adject ivi's (Miding in and 

“t-/. In fact tin* genitive of a siih.stantive may la; considered as, and is liable 
to the same changes as, a prdlrlf derived adjective in ^T-^’jfiiid ^K-l. 

{} 10 Without washing it to he supposed that Maithili is in any way 
whatever Ji^riwd from High Hindi, it may he taken as a geniM’iil rule that 
where\\*r a y^rd/’f// dia-ived word oeeurs both in High Hindi and in Maithili, 
if that Avord end.s in a long vowel in High Hindi, the vaim lo^nrndi of 
Maithili tcMids to shorten that' vowel. 'I'hus we have 


H 'iffh fUvdi. 

xnsfl’ ]><hu. 
iTTsfr ^ f>nni I:i1. 
fun d. 


MitHhiH. . 

infg })dii,l, water, 
irtf^ pdni k{ii) of wntcr. 
gg bar (a) groal. 


The above rule is not universal, for wc have in IVIciitliili words like ir»!T 
nehd a boy, neni a girl. hetd a son. and Ml a daught(M‘ ; but it 
is nearly so. and imi\ lie taken a.s general. 
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§§ 41 — 44. 


§ 41. Tt may be thcroforo n‘mom])orod that what eoiTCsponds to the 
prdkfif derived termination in Higli Hindi, is the prdkrit derived 

terniination in Mailliili ; both corresponding to the prdkrit nominative 
in and both apparently derived from it. 

§ VI. Similarly ])riikrit derived noims, adjectives, and genitives in 
Jfigli Hindi ending in form their feminines by changing this into 

while pi’akrit derived nouns and adjectives in Maithili ending in form 
their feminines by changing the ^^-«into This rule does not, be it 

obs(‘rved, apply to the genitive in Maithili, , which has lost all trace of its 
former adjectival form. That the termination of the genitive («) was 
originally an adjective, and derived from the Samskrit^tT krita^ through the 
prakrit keraka or kelahi as suggested by Mr. Hocrnle cannot f 
think admit of a doubt ; for we have even at the present day the form 
kfii' used alongside of and a study of th(‘ older Maithili j)ocms, shows 
lhat tlie former tcrminfition is the more ancient, and has only heim sup- 
planted by, or eontraeted into tlie latter in eom])aratively •modern times 

§ id. To return, however to the sul)j(‘(*t of gender. th(‘ hrst rule to he 
ohstTved is that in ^\x\xt\\\\u Prakrit ‘der ire J a'Oiuh f'}}irnuj ni afiorf 
form thvir Jfmuune in short “ t -/ 

K\am])les 

Masc. Frm. 


irn: ;lor fair iiTft (/or. 

^ bar great bar. 

bu(Uii(tr u'i.sp budhidr 

Aofe . — 5iT< (/or al-so has an irregular femisiiue 5 |iRni f/orid. 

§11. The second rule is peculiar to Maithili, and is as follows. Afnij/ 
ptff'c ^amskrit ironls endin(/ in odoptf'd unaltered in Miithili^ form 
iheir feminines in short ; and that, adiether in Samkr it these words 
form their feminines in lonq or not. 

Examples : 

Masc. 


Samskrit 

Mailliili 

S. 

M. 

S. 

M. 


sundari. 
sundar*. 

')Tl^(l.dh(1sar f dhilsard. ovT^S^ dhiisari. 

) dusty I ^ diaisar. 

( ’^nirtfT atyantd. 

^iuhr atyant excessive < _ , 

(, nfii/ant . 


sundar beautiful 



§§ 4*5- — 1'(). , 

ADJKUTIVEii. 19 

The Iblluwiii^ may liere U 

noted as 

irregular : 

j\IaHv. 


Fern, 

i xkMIi. wise 

M. ) " 

f xubodhd. 

(^fV siilmd/i. 

§1-5 Hulk 111. .1 ff'ir 

tl/cir fhniiiinns in '’f-/ 

prnkrit-derierd ivords endimj in "yT-d? form 




Maac. 


Fern 

tx'td Jl son 


/><'// ii Jaughlor. 

'tfi'ud a boy 


nen'i a girl. 

§ to. Hulk IV. L^rakfil-iicrtrcd irorda colour form Ihcir 

fvm ini lies ns folio ws 

Mns(\ 


Fvni. 

33rc ii'jar 1 

t>f gsresRT njarkn | 

I wliiu- 

( Ujri 

1 or 331?;^ njar'ki. 

kdn 1 

) 


or karid 

or karikkd] 

black 

kurikki. 

iftrr ]>ird j 

1 


or ifNl?: inar 
or fxi^^T idar'kd j 

;• yellow 

1 

piar’ki. 

hat-uir ) 

, [^•^•recn hurtar kt. 

or mnar ka } 



AH.IU Tl\ K- 


Fern. 

j ml A// 

K\< j'.rrioN, ^JT f^fjr lair, which iimkcs irTfl ^TTf^^T 

\(>tc also tJial •ffwf >///, dark blue, which is adopted direct Iroiu tin* 
Saoiskrit Jni<l which in that lanj^uas’C forms its leminine or 

'ftiliy ill Maithili adopts »ft^t niH as its feiuinino form. 

§ 1-7. liULi: V. The followin;^ classes of w’ords, a(l()[)tiMl directly from 
Sajp^krit, form their ferninmos generally as in that language 

i7. Verbal adjectives in and eorresjxJiiding toSainskrit a<ljec- 
livt‘> 111 in. 

I'ixamples : 


JlffSC lu'tn 


s. 

Jrrfsisr mdnin ] 

► nroiid \ 
i ( or 

jnfMt III dll ill/ 

M. 


?nT^ main. ) 

induin' . 

S. 

bhdriu j 

/ 

^ fiiturti ^ 

HTf^ 0/idriiii 

M. 

li/iavi ] 

\ ( or 

WTf^«r hlidrin'. 

S. 

hdriu j 

' •• J 

bill HU 

M 

/tdn' ) 

o 1 

(. or 

Jnii in' . 

S. 

^nft«r (Ihdrin "j 

. bearino’ \ 

il/idrini 

.M. 

UTCl dhdii J 

) ” (or 

(Ihdrin'. 

v: 

lidrin ' 

V f' 

. rs. 1 ^ . 

o. 

M. 

Kloiiia’ \ 

^TT^JflT Kill nil 

h'ln i 

) ' (or 

5RTftf»r /edrin. 


chiranjivin 

M. chiranjibi 

ft’ vhiranjib 


chiranjib' or 

Uvetl dtmvhjihiui 

or rhiranjifnn\ 


:.v 


.Uff^r 

bil 

or /al liii 
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As iui irre;^ular under this In ad tails. - 
Mnar. 


Fnu. 


S. Nii((lionii<ui ) . ( ^narf smlharmn. 

" ' Nirtiioiis ] •* , 

M. Mmlhiiniin S ( 'sm/lffirnuNf, 

§ 48. (h) l^irticijdis t)l' tin* Ivi-duplicalcd jM-i-rfft in and com- 

paratives in 

Examples 


.]/asr. 

M. f^-R r it Iran 

S . ffdt ‘ijft / X 

M. (Hi ruin 

■ 

S. la (flu II as 

i\l. A^/A/Vi// 


Ft'ut. 

(rid ran) j 

f- \vis(i I'idii'tlii. 

) 

I lu‘iivi('i- (jarUjaHi. 


li,i^*liti.‘r layhiijast. 


§ 1-0 {() Xom’ntd (/(/r^ifis terminating- in ((/t'(ftj 
E\a 111 pies ; 

Mf(S(‘ Fvm. 


kdrak 
ITT^^ pdUlk 
ral'shali' 
qr^’sji par hah 
^TfT^ mhayak 


;i doer 
:i [irotoctor 
ii guanliaii 
a cook 
a helper 


I'drihd. 
iTTf5T^T pdUkd. 
rakslilkd. 
par hik'd, 
mhayakd. 


§ 50. (ii) (lernndials and |>asl p:n-tieiph‘s ]»assivi‘. 
Examples • 

d///.V(’ Frm. 


niantabu to be I’oiuarkeil ^TcT^T niantahjjd. 

■sf'^'^damliinii/ praiseworthy handnniyd. 

POy worthy $TOIT ./<'////«■ 

JTRI indnii reverend JIRIT md/id. 

^rni iddhy easy .iddhyd. 



o>) 


VD.IIA TM KS. 


oi — 


JA/.VC. 

^ Ifd'/. j(>iiH*(l 
^5 (91?) (audilh) piiru 

. ^iTtf art pained 

kldnii In’okeii 


AVv//. 

^farr jnktd. 
tiuddhn. 

dud. 

f?5ST khinnd. 


§51. (f) Othi'r noun,', siiid adjcetivos as,-- 

jUtmc. trill 

dbhi a kua\e ^clf dkihid. 

sum Hudm dark 3in*rT b/dnid. 

(jart.'ili.th Ijeaviest (venerable) t/ariddhd. 

dreshtk cxcclletil. rrslilhd . 


vrind iiunierons rrindd. 

arji/ respectable d/jf/^7. 

§ 52. Rule YI. The Ibllowing aiioiualoiis fbniis sliouhl l>e noticed. 

(ft) KT^ rajd, a kin^, makes XT^ rani a queen 

(b) Forms borrowed from Saiiiskrit noon mi af/futU in "cT trl pmsent 
sonn* curious anomalies. 


K\am[)les. 



s. 

Mdsc. 

VT«T dhdtri ' 

1 ( 

dlidii'i. 

M. 

* 1 
Tfrar dhdtd ] 

^ creiitor -< 

dhdtri 

S. 

’srni./wo^n 

1 knower ^ 

[ jndtn. 

M. 

TSiT(IT,/Vid/d 

) 1 

[ ^^pidtri. 

S. 

.in?r pdtyi '\ 

1 , 1 
> pi’otcctor j 

[irNt pdtri. 

1 ' . • 

M. 

* ( 
/ y ( 

^iT«rr paia j 

patu. 


Fompaiuson of Adject IVES. 


§ 5:{. (<?) Uonipdratlcv. As in High Hindi, the comparative is Ibrnied, 
not \)y any change in the adjective, but by putting the word for the thing 



§§ r,.|._co.j 


pnovorvs. 


2.3 


with whicli the coniparison is inaih* in the abljitivo caso. E'caiiipli*, ^ 

^ i giichhi oti gdch hi aa iiitmliti' chkai/i. “This grovn 

is more beimtiful iliaii that.” ° 

§54. {h) Superlative. This is formed eitlier by pnilixiiigw 
sa, the ablative ease of ^ sahh all, or tlie adjeetivo wf har (which is 
liable to inflection according to gender) to thi‘ principal adjective. Examples ; 
T 4 i gdchhi nabh aa similar ehhaik “ this is the moKSt 

beautiful grove or ^ hfi i -gdehhi bar simdar ehhaik 

this grove is very beautiful.” 

§ o5. Certain comj)aratives and su])orlatives are also borrowed direct 
from theSamskrit, whicli neecl not 1)(» noted here. 


(hlAUTEIt VI 

Pronouns ^iTx?T Sarvajidni, 

§ 50. The declension of Pronouns presents sonn* important points of 
diHerenee from that of nouns, which must be ear(‘rully notic(‘d. 

§ 57. While nouns remain unchanged Ixdbre postpositions, pronouns 
always cjliange to .some other form. They have an iiillected base vvliich is 
dillerent from the nominativt*, and which is used before all ))«)stpositions. 

§ 58. The accusative singular of jn'onouns is n(‘V(*r the same as the 
nominative. •'J’he pronoun of tlie second i)erson ap'ue oi* nhdn, 
and the interrogative adjectival pronoun # ki, what are the only lixceptions 
to this rule. In circinnstances corresponding to those in whicli the accusa- 
tive of a noun takes the nominative form, tlu* accusative of a pronoun takes 
the form of the iiillected liase’without any postposition. 

The genitive form of' pronouns in ^ r is also to be noticed. 

In pronouns not only the accusative, but also the dative, is allow'ed to 
drop the postposition ^ ke. 

§ 69. Pronouns have the same form whether referring to niiiseuline or 
feminine nouns. They arc declined throughout in the singular and plural 
numbers. 

§ (50. With tlu! i‘\ceptionofthe jjronouns of the second person, they all 
want the vocative case 
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IMfMNOI'VS. 


6 1 — G I'. I 


pMif^dV Pifo.voi \s. 


purush'vdchak- mrvandm. 


§ 61 Tlu-ri* arv‘ llirtv st‘ts of personal pronouns, the first set reforrin^’ 
to tlie lirst person, tin* seeoml to tlie second }>erson. iimi tlio third to the 
third. Kueh of the two last sets eonshsts (d’ two divisions —an honorific, 
and a non-honorilie division In other words, the pronouns of the secoiid and 
tliini pi‘rsons liavo I'aeh two forms, an lionorifie and a non-honorilic form. 

§ 02. 'fo ]>eople aeenstomed to deal with (‘astern languages, 1 need do 
no inor(i than point out the fact, except to notice cn pnftsanl^ that in no 
Indian language which \ have studied, is this distinct ion earrit'd to a greater 
length* than in Maiihili. 

§ 62. 'riie following an* the personal pronouns ii^ use at th(‘ ]n’esenl 


(lav 


Direci Form 


Ut rcrsoTi 


(IToiiorifu* ^5Rr h'un 
{ Xoii-lionorific ’fJT ham 


Ohliijve Form. 

kani rn 
ham'rd 


2n<l Person 


.“{rd Person 


Honorific 


( ^sf ap'ne 
\ or uhO' 
Non-honorilic to/i 

r Honorific <* 

tNon-honorific ^ a 


(n 


ap’ne 
or ^'?T alia' 
tohard 
hun'kd 
okard 


I now proceed without further premise to give their declension. 

First Person, ;3^?r nffam /afrush. 

(;i ’fiT ham, 1. 

Sin OUT. A K. 


Xoin . 


An*. 


hi-t. 


ham, 1. 
hi'tm 'rd, 

I ^ ham'rd Xv. 

^ ham' re, 

I H ham'rd sd. 


me. 

hv mo. 


* 1\ wxW te 1‘uiiluT oil, Uint some verbs have not only a honorific and u non* 
ii(>n(U'\tw' tovui ilepeinliji^ on ilio subject, but havea'so another pair ol honorific and non* 
hoiiorifu fonu'- depend \iw «>n tlie object. 



PEHSO\AT. PBOXOrva, 


Noth. 


Singular. 
ham m, ) 

( VTO hamrd ke, ) 

ham’ I'd .9(7, from me. 

hamar, or hamdr, of me, nT 5 L 

'SJTTT ham’ I'd nie^ in me. 

Plural. 

! ^ haul .9(tbh,* 

'. ham' rd sahh, or > we. 

.sahah’, or lolcani, 

ham'rd mhhke, 1 


^ ham'rd mhhke, ) 

> US. 

r sahaJi kP^ or lokani ke^ ) * 


ham’rd sabhe, or'| 

I sah’hie, or Jok’nie, 

I €, ^Tsrf^ 5ff, i'nrfsr ^ ham!rd .sahh | 

I .1 

.w., or sabaK .^d, or lokani sd, j 

ham’rd .sahh k?,, ) 

■i . >tous. 

( or sabah’ ke, or lokani M, ) 

( 5tW ^ ham’rd sabh sd, I . 

1 , 1 7 • ffromu 

( or .sabah sd, or lokani sd, ) 

( THTT ?Wf, inifTHf, ham'rd sabhak, or | of us, 

( sah’hik, or lokanik, ) 

( TTO WT «nraf?I ST ham’rd sabh ) , 


n’rd sabhk?,, | 
kani M, ) 


from us. 


mS, or sabah’ mS, or lokani 


sabh ) , 

• - r 

i m £, ) 


bam sabah’, and TH sir^f*) ham lokani arc not used. 
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1 ‘KlJSoV VI. IMIl>Nl>rN'S 


05 — 00 . 


§ 05 . ^ ^• 

^riic i'ollowiiii^ f(»riiis are usimI in ptK'try 

SlNOULAU. 

Nora. $ luP, I. 

Acc. m<>h\ mo. 

Inst. flTft m w, by me. 

fltff moh., to nio. 

Abl. tnoh' .w, from nic. 

Gen. HR, HTCT vior, or morn, of me, in}'. 

TjOC. moH mo, in me. 

The plural forms aro not iisod Wlu^n neoessary, tlio plural forms o( 
Jiarn arc substituted. Tin’s, liowi'ver, occurs but si'ldom. 


Second Peisson ?ranR mai/li;iam imrmh. 
tj (j(j, toh, tlioii. 

STN<ftII,.VI{. 


Nora. 

1 theu. 

\at ffi, ) 


Acc. 

lohard, 

(hTW tohard Ice, 

1 thee. 

Inst. 

f tohare, 

\ HTW € tohard sd, 

|by thee 

Dat. 

( enro tohard, 
tmw toTiard lee, 

1 to thee. 

Abl. 

H tohara sd, from thee. 

Gen. 

tohar, of thee, tliy. 

I.OC. 

H tohard inS, 

in thee. 

Voc. 

'4\ hail toll, 0 thou. 



PKRSOjr.Vt. PltONOL’XS 


Plukai- 


( *«Tf ?ff W toll mbh, or to sohh, 

Nora. Wf, tohnm sobh, snbah' , 

or lohiiii, 

^ ^ f HTW ’EHffl tu/iard nabh iP, 

/ foihtili’ kP or lohmi ke, 


’I you, yo. 


f$TW 1 

I xnh'hip <jr (okonie, I 

lust ' ... ... }►))>' you. 

j ^TWtr WT B, «fNf^ ft tohnm mbh | 

. .iiibnh' m, or b/knni •'-y?, J 


««lf§ kihard mbh ^ 

ke, mbtdi kP or loknni kP, j 


to you. 


J C W tohard mbh ,sy7, | from 

( xahah' sPi, or loknni eii, ) you. 

( $T^Or! tohnrd mhhnk, ) of yon, 

(icil. r 

[ . Xiih'hik, or loknnik, j j^our. 

f H tohnrd mhh ) . 

fioc, < , . MU you. 

( «/<', ■'lubuh' me, loknni me, ) 


( fl 5EW hnu toll rnhh, \ 

Voc. < ^TinCT Wf, ?Rf^, han tohard sabfi, > 0 yc, 

\ .snbah' or loknni, ) 


N. 3 . — For m^?:T lohira^m^ toUare^ ;nul tohar, ^TO tora^ 

fore^ and tor an* u^pcl Ity tlic vulgar. 


* rft? tdh iiabah\ ami loh hkani arc not usc<l 
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TKKSONAL I'UO.VOUXS. 


[§§ 67 - 68 . 


§ 67. <fr to, thou. 

The following me used in poetry : — 

SiNGULAK. 

Nuiu. ?ff lo, thou. 

Aco. toll', thee. 

Inst. frf fo/i’ •«'>, by thcc. 

Dut. tok\ to thee. 

Abl. fff ioh’ ad, from thee. 

Gen. tua, tor, tohar, or tohar, of thee, thy 

Loc, toh' tnd, in tliee. 

The plural forms are not used. When necessary, the plural forms of 
/o A are substituted. This, however, occurs but seldom. 

Second Person Resi'Ecteue. 

§ 68 . 

a/in\ thoTi. 

Singular. 

Nom. ^'fT, aha, or n/z’/zr, thou. 

Acc. %*, aha' ke, or ap've, ke, thee. 

Inst. ^ ahdi, aha- sa, or ap'tie sd, by thee. 

Dat. if aha' ke, or ap'ne ke, to thee, thy. 

Abl. aha sd, or ap’ne sd, from thee. 

Gen. ahd,'k, ap’nek,o{ thee. 

Loc. aha me, ap'ne me, in thee. 

A'oe. aha, 0 thou. 



§68.j 


PEHSOJTAL PJJONOUNS. 


20 


Plural. 


Nom. 


j ^TfT aha mbh, sabah' , or lokani, ) yon, 

( ap'ne .sabh, mba/i, or lokani, ] ye. 


Acc. 


aha sabh ke,' 
saba/i ke, or lokani ke, 

^ni5f if'", ap'ne sabh ke, 

^ sahah' ke, or lokani ke,^ 


you, 

yc- 


Inst. 


?rw ^<r*r ?wr fraff »Br,'j 

A ^ aluT sabh sd, ahdi sabh sd, ap'ue )■ 

I .1 

sabh sd, sabah' sd, or lokani sd, j 


^jy 

you 


Dat. 


C WT if, W, aha' ) 

( sabh ke, ap'ne sabh ke, sabah' ke, lokani ke, J 


to 

you. 


Abl. 


si, ir aha^ 

■{ sabh sd, ap'ne sabh sd, sabah' sd, or 
[ ’ lokani sd. 


from 

you. 


Gen. 


Loc. 


f ahd: sab - 1 

( hak, ap'ne sabhak, sab'hik, or lokanik, / you- 

f w M, »r*, aM’ | 

\sahh me, ap'ne sabh me, sabah' me or lokani me, S y®o- 


N.B, — ap'ne ran h: usediliroii;^liout for aha\ It is the more 
honorific term of the two. f aha’ is sometimes even used when talking 
to inferiors, aha . in fact, is polife, and^^ tdh is oulgtk}\ 



i{ KrLE.vi VK ritoNOL*:) a. 


;M) 




§ <i!) 

liEFLKXlVE PUONOUN. 

4|q«lf^ ap'nah'n, sell. 
SiNOULAU. 


JS’olu. 

5!ni«rf^ ojrnah'ii, self. 


Acc. 

^•TT apnd h\ .self. 


Inst. 

^ ap'nd sd, or a/rnalih 

sd, by self. 

Dat. 

rtp'iid Jce, to self. 


Abl. 

fr «/> tid mi, or ap nak h nCi, from self. 

Gen. •! 



( 

Loc. 

[^ninr appa)i , ) 

58iq«J| ^ ap' nd me, in .self. 



Pluiial. 

r ^nT5tf% WT, ’sil'qifV «/> nah’h suhh, 

1 selves. 

Aom. > 

1 

Acc, ] 

1 sohah\ or fokaiii, 

'’?nnfT m ap'nd 

s 

[■ selves. 

\ 

Inst. ■< 

sabh ke, sabah' ke, or lukani ke, 

^tr^TT w w, ^ftqfDr ^ r/p'nd 

) 

[• by selves. 

1 

Dat. \ 

sabh sa, sabalt sd, or lokafii sd, 
^Itprrwr^*, ap nd 

1 to selves. 

1 

Abl. 1 

sabh ke, sabah' ke, or lokani ke, 

^ ^«rt ?r«rRf ap'nd sabh 

1 1 

i from selves 

1 

Gen. i 

L . * sd, sabah' sd or lokani sd, J 

[ fRfjqi, ap'nd sab- ] 

> 

[ of selves. 

( 

liOC. J 

L hak, sabahik, or lokanik, . 

[ ’*fq^TT iT, ^T, iT ap'nd ' 

I 

1 in selves. 

1 

L sabh me, sabah me, or lohxni me,\ 



ii70.| 

DKMOXSTTJ VTIVF PTiO.VOl XS. 



Tiiiun Pkhsox anya purush. 



[ ^ROX TM AT K D MAK )XST RAT r V K XoN - 1 U ) N C) li fF I C . 


§ 7 

0. "S: / or t/, this ; not usihI as an adjj'flivo, anil onlv 

used >vIiou rc- 

Irmiljr 

to aniinato ol)jcots. 



Srxoui.AK. 


Noin. 

g i or /, this. 


Acc. 

<!,5h<l, ckara, or ekavd kP, l.liis. 


Just. 

( ehm', ) , , . 

] Ah' 

( e&ara m, ) 


Dat. 

^^inn, chu'd, vkam kP, to this. 


Abl. 

• 

«r?RTr W ('kai'n ■'<<>, from this. 


Gon. 

ekar, of tliis. 


Loc. 

I’kin d inP, in tliis. 



Pli'kal. 


Nom. 

f * or f; i or imhli, sabaJi, ] 

( ^ or lohmi^ 

^ tljcsc. 

Acc. 

( ^ m ^ , dw’d mhh | 

( ke, sahalC ke, or lokani he, ) 

these. 


{ wT, <’kard mhhP, ' 


Inst. 

, mb'/de, or lok'nie, 

it^ireT WT #, ^fNiDt d-ard sabh 

. by tliese. 


sdj sabah^ sd or lokrnii .<?//, 


Dat. 

f WT C ekard mhh ") 

\ ke, sabah’ ke, or lokani ke, ) 

to those. 



:V2 

OKMOXSTBATirE PBO'OL'.VS. 

L§ 71. 


Plural. 


Abl. 

f W W ekard sahh | 

( m, salxth! sd, or lokani sd , ) 

from these. 

Gen. . 

f ekard mbhakA 

1 mh'hik, or lokanik, } 

of those. 

J.,OC. - 

1 

f ^T, ekard sabh | 

1 me, ftabah’ me, or lokani m?, ) 

in these. 


Proximate Demonstrative lloxoRiPTf’. 



Singula K. 


§ 71. 



Nom, 

X or ^ or this. 


Acc. 

fvraiT.fssRn hhi'kd, or hni’kd k?, this. 


Inst. 

f^srar ^ hhi'kd sd, by this . 


Dat. 

Jmi^kd, or /rinkd ke, to this. 

Abl. 

ftppirr ^ liinkd sd, from this. 


Gen. 

(tVWR hnknr,) 


Loc. 

^ binkd me, in this , 



Plural. 

• 


Nom. 

( T or i; ?nT, ^ or # sahh, | 

1 sabah\ or lokani, ) 

Acc, 

( fvwrr w ^T, ir* hin'ka ) , 

■) , f these. 

V sahh k?, sahaK ke, or lokani ke. ) 



§72.J 

DEMONSTBATITE PRONOUNB. 

33 


Plural. 


Inst. 

C ir, ^fhffsr w hmkd] 

1 sabh sd, sabah' sd, or loknid sd, [ 

► by these. 

Dat. 

( ^rw %*, $'*, hm’kd] 

\ sabh ke, sabah’ ke, or lokani ke, j 

' to those. 

1 

Abl. 

hhi'kd) 

( sabh sd, sahali sd, or lokani sd, ] 

■ from these. 

1 

Gen, 

f hmkd sabh- 

\ • ^ ak, saVhik, or lokanik, . 

|of these. 

Loc. 

• f W, hinkd ] 

\ sabh me, sabah! me, or lokani me, \ 

^ in these. 


Timu) Person anya purush. 

KeMOTE DKMOSSTKATirE No^f-lIONOll IFIC. 

§ 72. ^ 0 , ho, she, it, thiit, not us(mI as an adjj'ctivcj, and only used 

when referrini' to animate objects. 

. Singular. 

Nom. 0, he, she, it, that. 

Acc. okard, or okard kr, him, etc. 

Inst, okard sd, by him, etc. 

Dat. okard, or okard kP, ’to him, etc. 

Abl. ^ okard sd, from him, etc. 

Gen. okar, of him, etc. 

Loc. okard me, in him, etc. 

* Tlic form okare^ is wanting. 


£ 



DKiri I N>T UATl V K filDSOISX 


3i 


[§ "■< 


Plukaf,. 

Nom. 50^ ?rw, 5El«rf%, o .•<ahli, .'<nbf(/i\ or lokaul, UitM', thobo. 
Acc. 'E^'sjnCT ’tW ^*3 ukurd itfhh kS, etc., them, litc. 

Inst. dc. okard aabli ad, etc., by tliem, etc. 

Dat. %*3 dc. ckard sohh ke, etc., to them, etc. 

Abl. cU\ okard aabh .id, etc., from tliem, etc. 

Gen. ^ 5 |{, c(c. okard aobhak. etc., of tliem, their, etc. 

TjOC. dc. okard .sabh me, etc., in tlicm, etc. 


liEJKtTK Deiiox.stu.vtive HoNOIlIlie. 


Singular 

§ 73. 

Noni. ^ o, ho, she, it, that. 

Acc. hiinkd, or hiin'kd ke, him, etc. 

Inst. sr*i^T ^ huvkd «i, by him, etc. 

Dat. $wr, SfWr hun'kd, or hun'kd ke, to him, etc. 
Abl. € hun'kd sd, from liini, etc. 

Gen. hunak, huiikrir, of him, liis, etc, 

Loc. hun'kd me, in him, etc. 


Plukal. 


Nom. ^ WT, ^Tsiff , 0 sabh, aahah', or lokani, they, those , 

Acc. ^sRiT ^*3 dc. hun'kd sabh ke, etc., them, etc. 

Inst. W, etc. hun'kd .sabh sd, etc ., by them, etc. 

Dat. 5 wr ^ ^*3 etc. hun'kd .sabh ke, etc., to them, etc. 

Abl. etc. hun'kd sabh sd, etc., from them, etc. 

Gen. ^sRiT^^, etc. hun'kd nabhak, etc., of them, their, etc, 
Loc. etc. hun'kd .uibh me, etc., in them, etc. 



§§ n 7r»o 


KKriVTlM-: PTTONOLNS. 


The liELATivE Pronoun. 

^‘4^^ SambaiidJivdchak sarva7tdm. 

§ 7-t. Likt! tlio Porsonul niwl TVinonstraiivft pronouns, tlic liokilivc also 
lias two Ibniis - one lioj-.orilK*, and lh<‘, otlua* iion-lioiiorilic. 

The sumo ohsorvatioii np]>U(‘s also to tho correlativo ^ .sv? and to tlio 
Inton-noatlv'c ^ 1\(\ and as atkailion is lioro drawn to ila* laid, tlio ri'inark 
will not 1)0 ropoatod. 

'J'lJK Relative Pjionovn, Non-IIonoiiij'io. 

§75. • tv ho, which, that. 

Singular. 

Noin. ^ Je, tvlio, tvhicli, that. 

Acc. ^.jfikardj orjaknrd kt\ whom, etc. 

Inst. ^Tj «iTfw sd or jdli .sy 7, by wlioin, etc. 

Ibit. jtfkard or Jokrfrd ke^ to whom, etc. 

Abl. ^jakard sd, or jdli sd, from wliom, etc. 

(jicn. ^(^jaknr, of whom, whose, etc. 

Loc. 31X^5 Jr' jakard mP, oi'jdli me, in \v'liom, etc. 

Pluhal. 

^ WT, 5EHff, ^fNiOryf; fiabh, unhoh', or ) wlio, which, 
Nom. , , . I 

wkmiu ) that. 

( or 5txf% wr iff dc.jjnkard or jdh' 

Acc. ■{ whom, etc. 

( mbh ke, etc., 

* Othor forms iiotud are Wje and jakare, 

t The form 9rrf^ jdh' is not usod throughout the singular, but only m 
those cases where it is specially given. In the plural it is used in all the' 



[§70 


3G 


jielative pnoN’ouas. 
Plumal. 


Inst. 


Dat. 

Abl. 

Gen. 

Loc. 


( or ^ etc. jakani or jdli 
\ sabh sd, etc., 

( 31TO or 51 etc. jokard or jdh' 

I sabh ke, etc 

( 5fTO or 5nf% etc. jakani or jdh' 

I sabh sd, etc., 

( 5i!TO or 5fTf^ etc. jakard or jdli 

C sabhak, etc., 

( snwrt or 5nf^ ?ew ?r"“, etc. jakard or jdh' 
\ sabh niS, etc., 


I 

I 

} 

1 

} 


by whom, 
etc. 

to Avhoin, 
etc. 

from whom, 
etc. 

whom, etc. 

in whom, 
etc. 


The Relative Pnosouir IIoxoitiFic. 


§ 70. 


Singular. 

Nom . ^ je, who, which, tliat. 

Acc. srfvi^rr, it janikd, or janikd kc, whom, etc. 
Inst, srfsnn ^janikd sd, by whom, etc. 

Dat. sffsTOT, 3 ff^ 5 rT janika, or janikd ke, to whom, etc. 

Abl. sffapKT ^janikd sd, from whom, etc. 

Gen. srfvRf, janik, janikar, of whom, whose, etc. 

Loc. if janikd mS, in whom, etc. 



§77.J 


cottnEUTnE raovouxs. 


37 


Plural. 

Nom. $ ?EW sahh, who, which, that. 

Acc. arfsT^rr ^ W, ctc.jamlcd mb/i kS, etc., whom, etc. 

Inst. 5|f*nin W etc.janikd sahh sd, etc., by whom, etc. 

Dat. sifsRfT ^ ^*, etc. janikd sahh ke, etc., to wliom, etc. 

Abl. aftwr ^ etc. janikd sahh sd, etc., from whom, etc. 

Gen. sjfsnitT etc. janikd sahhak, etc., of whom, etc. 
Loc. orfsflT W $ , ftc.j(tnikd sahh me, etc., in whom, etc. 

The CoKREr.ATii'E Proxodx Nox-IIonoriftc. 

§ 77. 

Singular. 

Nom. § .se, he, she, that. 

Acc. cRRT takard, or taknrd ks, him, etc. 

Inst. ti^RT ?f, tnf^ takard sd, or tdh’ sd, by ]iim, etc. 
Dat, tWPCT takard or takard ke, to him, etc. 

Abl. tnTO takard sd, or tdh' sd, from him, etc. 

Gen. takar, of him, his, etc. 

Loc. tpincr M, ?rrf^ ^ takard rne,or tdh' me., in him, etc. 


Plural. 

Nom. $ wr, ?|5rfHr, ate. se sahh, sahaJi, ptc., they, those. 

( cnrci or «nf^ ^*, etc. takard or tdh’ ) 

Acc. \ ,7 7 . Hhein, those. 

( sahh ks, etc., J 

j ^ f cRPa or tnf^ flH etc. takard or ftf/i’|by them, 

( sahh sd etc., ) by those. 


* Other forms are te and takare. 




COllUKf.ATl V E PROXOUXS. 


tRiTT or firf^ r/c*. Uihird or tdh'^io them, 

mbh ke, etc., 3 to those. 

j'tra’aorcnf^ ’EW etc. tab ird or ^a7/’ | from them, 
!, sahli .S(7, etc., 3 from those. 

'cT^T or cTtf^ etc.takard or td/i’ ) their, 


liOc. I 


snhhak, etc., ) of those. 
tPIRT or WT etc. tuhird or tdli'lm them, 

anhh we, etc., 3 in tliosc. 


§ 78. 

Nom. 

Acc. 

lust. 

Dat. 

Ahl. 

Gen. 

Loo. 

hJom. 

Ace. 

Inst. 

Dat. 

Abl. 

Gen. 

Loc, 


Tin; CoaRKL.vTi\E Pjioxors IIonokific. 

SiNOUnAR. 

H .sr, he or that. 

crf^^RT, ?ifiPirr tauikd, or fanlkd k?, him, etc. 
cit^WT ^ tanikd m, by him, etc;. 

tanikd, or tanikd ke, to him, etc. 
tlfwr ^ tanikd ea, from him, etc. 

«rf^, crDninc tanik, tanikar, of liim, liis, etc. 
frf^T tanikd me, in him, etc. 

Ih.URAL. 

§ ^TJT, etc. se sabh, eabali etc., they, those. 

cjfil^T W etc. tanikd wibh ke, etc., them, etc, 

?t*T etc- tanikd .sabh m, etc., by them, etc. 
cffspin WT etc. tanikd mbh ke, etc., to them, etc. 

crf^^r etc- tanikd sabh so, etc., from them, etc. 

JtDprt t’fc. tanikd sabhak, etc., oi them, their, etc. 
trPwTT W etc. tanikd mbh me, etc-, in them, etc. 



s§ 70 -SO i 


INTISRTlOr. VTIVK IMlOXOl NS 


3.0 


r N r K u in ’ u AT I \ K Phono I' n N on - 1 T on o u i f r c . 

prasnavdchak sarvandm. 

S 79. SlNOULAll. 

Nom. $/:.?, who? wliicli? 

Aoc. «R5 R?:t kabird, kiknm k?, wliuni? which? 

Inst. ^ kahird sd, hy whom? hy Aviuc-h ? 

Dat. kahird, ov h/kard ke, to whom? to whicli? 

Abl. ^5^1 ^ hihirn w, from Avhom? from Avliich? 

Gen- k^ihtr, whose ? 

Loc. eft'll*.! h/knrd >itP, in Avhom? in whicli? 

Plural. 

Noin. ^ k(‘ Ktthk, fxilntli, or (ohm/, Avho ? which ? 

Ace. ^3CT ffc- kokard sabh ke, etc., w'lioin? etc. 

Inst, iftshii 5R, etc- kakard Hihk sd, etc., by aa'Iioiu? etc. 
])at. ek. h/kard sabh ke, etc., to Avhom? etc. 

Abl, WT ^ etc. kakard sabh sd, etc., from Avhom ? etc. 

Gen. JR'ftTCT ek. kakard .mhliak, etc., Avhosc ? etc. 

Loc. ^ etc. h/ka/'d sal/h tne, etc., in whom? etc. 

The form ^iff H/t’ wliich he <‘Xi)eeted, is not used so far as my 

experience goes. 

IXTEIinOOATITK I’roxoux IIoxoR’iric. 

§ 80 . Singular, 

Nom. ke, aa^Iio? Avliich? 

Acc. «ftpi«ftl , kanikd, or hv/ih't h', Avhom ? etc. 

Inst ftsfwr € kanika sd, by wJiom ? etc. 
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INTKUROaATIVE PRONOUNS. 


[§ 81 - 


Singular. 

J>at. JjjfsRfT, *lrtwr kanikd,ovknnikdke, to whom? etc. 

Abl. ^ kanikd m, from whom? etc. 

Gen. mfn^kamkfkanikLir, whose? 

J>oc. kanikd me, in whom? etc. 

Plural. 

, f % fW, ke sabh, xahah' or ) 

^om. ■< , , . f who? which? 

t luknai, ) 

Acc ^TJT etc. kanikd mbit ke, etc., whom? etc. 

Inst. ^fsRtr etc. kanikd .mbh .so, etc , from wliom ? etc . 

I)at. WT etc. kanikd sabh ke, etc , to whom? etc. 

Abl. qjfsrafT ^etc. kanikd sabhsd, etc-, from whom? etc. 

Gen. etc. kanikd sahliak, etc., whose ? etc. 

Loc. *lff5TOT fW W, etc. kanikd sabh m?., etc., in whom? etc. 

iNTEBiioaATiVF. Pkonoun (used with inanimate objects.) 

§ 81. ki^ what. ( Irregular). 

Singular. 

Nom. ki, what? 

Acc. ^ ^ hatU ke, or U, what? 

Inst, kathi sd, by what ? 

Pat. ^ kathi lai, to or for what ? why ? 

Abl. ^ kathi sd, from what? 

Gen. kathik, of what ? 

Loc. kathi ml, in Avhat ? 

1 luwl wanting. The singuhu' is used instead. Note the form of the 
Dative. 



§§ 82-^84.1 


tNDKFlxVLTE mONOlTXS. 
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The LvTEiiROuvnvE PitoNoMrNAL Ai)JECTr\E. 

§ 82 . kun. whul ? rolemni? to botli aniniato and inauimiite objects* 
's not dcclinod. 


lx DEFINITE PllOXOUN. 


§ keo, any one, some one. (Irregular.) 

SlNGULAK. 

Norn. ki’o, any one, some one. 


Aco. 


Inst. 


Dat. 


Abl. 

Gen. 

Loc. 


f kaknnilih, or kaham- ) someone, or 

( Kh k?, 3 any one 

knkaralCh m, by any one, etc. 

f htkamli’h or knkara - ) to any one, 

(. IC'h ke, 3 etc. 

kakarah'n sd, from any one, etc. 
htknro, of any one, etc. 
rf kaknmh'h me, in any one, etc. 


IXBEPmTE PrOITOL'X. 

§ 84 . i/c/tA’, any tbing. 

Norn, kichK, any thing, 

Acc, kkkK kl, any thing. 

Inst. jff kichJi sd, by any thing, 

Dat, kichh’ ke, to any tiling. 

Abl. ^ kichli’ sd, from any one. 

Gen. kichimk, of any thing. 

Loc. kkhh' me, in any thing. 



42 ADJKCTITAT. I'EOVrUV'lE DKUOV.M’HITIVK I'iii>,V0irN9. 1 § 

|yi>KFI.VlTE PliO.NOl'X 

kichh', ;«omotlun< 5 - 

Noin. Icichh', .something. 

Acc. katka ke, something. 

Inst. kathu, sd, by something. 

Dat. kathd ke, to something. 

Abl. kathii sd, from something . 

Gen. kathdk, of something. 

Loc. kat/iti me, in something. 

Adjectttal PnoxTiUTE Demosstk-vtive Pnoxotrir. 

§ 85. X i or k i, thin, used only as an adjuetive, wlicn referring; to 
animate objects and used either as an adjective or substantive when refendng 
to inanimate objects. 

Singular. 

Norn. If or i; (^) i or i {nend), this (boy). 

Acc. eh' {nend) ke, this (boy). 

Inst i ^ ^ \ V 

( (iiend) sd, ) (boy) . 

Dat. (inrr) 5l* eh' ( nend) ke, to this (boy). 

Abl. (^t) e/t’ (nend) sd, irom this (boy). 

Gen. (%3rrv) e/t’ (nendk) of this (boy). 

Loc. (^^) JT eh' (nend) »ne, in this (boy). 



§§ H(» -87.] .vD.nicrfy.vL imioxim.ite T)i!.\r(>vsTBATrvK rnojfoims. 4,3 

Plural. 


Noiii. 1 

[ ^ or t; ^ or ? iobh ( nend), 

i T or i or ? {jioni) sahh, 

1 tlic.se (boys). 

A(!C. 

( W (^t) i* eh: Sfibk {nend) ke, 

(^) ^ eh' {nend) snhh ke, 

1 these (boys). 

Inst. • 

( WT (^^‘') eh' ftabli {nene), 

W (t^lT) meh’ sahh {nend) m, 

1 by these 
) (boys). 

Dut. - 

I 

( 

f (^sit) %* eh' eabh (nend) ke, 

eh' {nend) .eabh ke, 

) to these 
) (boys). 

A1)l. j 

5ERT <‘h: sabh {nend) ea, 

'^tPf v^T) eh' {nend) seirih m, 

1 from these 
) (boys). 

Gen. 1 

i^rf (^iira) c/r S(tbh {nendk), 

\ ^ (^\) eh' (nend) Mabhak, 

) of these 
) (boys). 

Loc. 1 

W f^«n) e.h' sahh {nend) me, 

eh' {nend) tabh mP., 

) in these 
) (boys). 


§ SO. Similarly is (Icelincd tho adjectival nMiiotc Domoiisivative Pro- 
noun ^ 0 , that, (ol)li(]UC form oh'), uwhI only as an adjeetivt) wlimi 
roferring to animate objoets, and either fis an adjeetive or substantive when 
referring to inaniinato objects. 

§ S7. Note with regard to ^ jo, who, which, tliat, ^ se, he, she, ^ Zr, 
who, ? which? ^ /’/? wliat, kco, any one, sonui one, kichli, any 
thing and kichlC , something. Thcsi* words are only used, when de- 
clined as above, as pronouns, and not as pronominal adjectives, agreeing with 
any immediately succeeding noun. 

AVhen used as adjectives they discard inlleetion.s, and, if agreeing with 
a noun in tho direct form, they (except w kr, who? and^pt /r/, what ?) retain 
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ADJECTIVAI. PllOXririTE DEMOXSTK/VTIVE t'ltOX’orXS. [ § 8S. 


t\\c forms of tlicir respective nominatives. If, however, agreeing with a nown 
in tljc obli<iuc form, tiiey tliomselvo.s change as follows ; — 

who, Avliicli, that, becomes 5iTf%ya7t’. 
w se, he, she, becomes enf^ tdh’. 

keo, any one, some one, becomes koiio. 
kichh’, any thing, remains kichli. 
kichh'. something, remains kichh'. 

Pnit ^ ke, who ? which ? and ^ ki, what ? when used ad- 
jectivally always become kon. 

§ 88. p]xamj)Ics. 

1. ^ ^ ii^ye del chhuf, fte t/cl ; — he who came, 

Avent. 

2. ^ ^ jc lok del chhal, kc lok r/el ; — 

the man tvho came, went. 

3. 31^ ?nfnc jukar khef, tahir — he who 

OAvns the field otvns the rice crop. 

4. srtf^ cnf^ 31^^ ^TR jdh' luknk khet, tdh' lohik 

dhdn ; — the man who otvns the field, OAvns the rice 
crop. 

5. % ^ ? ke chhal ? ; — wdio was he ? 

6. ^ 0 kon lok thik ? — what caste is he ? 

7 . knkar (jhor chhaik ; — wlio.se horse is it ? 

8. flft’I ? konlokak (jhor chhaik % — Avhat per- 

son is the OAvner of the horse ? 
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6. ? h. chhaik ? — wliat is it ? 

10. ? kon hrikfih chhaik 1 — what tree is it ? 

11. JRwt mfV <!|RM ? kntJd me pdni lad chhah \ — n 

■what have you brought the water ? 

12. tflf*! hm lotd me pdni Idel 

chhah ? — ill what lotd have you brought the water ? 

13. %5Eft 51^ ke^ nahdi del ; — no one came. 

1 4. %*rr 5 Eii;r^ kono nend nah'h del ; - no boy 

came. 

15. ?Tr*T ^oh’ (jrdm me kokaro kichh* 

nah'n chhaik ; — in that village no one has any 
property. 

16. ^rtf% ^ oh’ fp'dmah 

kono hanid sd kichli nah’h hhetat ; — he ■will get 
nothing from any shopkeeper of that village. 

17. HjJrts irafVw kichh’ amot pathahiha ; — send me 
soihe mango conserve. 

18. «li ^ 0 rnikhadh hiUm me (lludl ho- 
talk ; — that medicine must be kept in something, 

Dejuyattve proxominal Forms. 

§ 89. Tho fol1o\vin<5 talilc "ives in a succinct form the various derivative 

pronominal forms. 

It explains itself, and further comment is uiincccssarv. 



Near E emote I t i. x* . t» w 

Demonstrative. Demonstrative. InterrogatiN e. Kelative. Correlative. 



this much, i that much. how much. 5] 3^ as inucli. so much. 


CAnnTN/iLa. 
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OUAPTEll VIT. 
NUMEKALS. 


Caudinals. 

§ 00. The following are the Cardinals up to 100. It will be observed 
tliat they differ from those in use in Hindi. It has not been thought neces- 
sary to transliterate them. 


«!?ir 






0 






'S ^TTcI 




<. tr 




\\ 










\i or 







or 

’I* ^ 

B* ’eiT^ 



CABDiyAL?. 


1 § 90 . 


8\ 

?tcr?3f3 or ?m^rfF 


^3?rf3 or or ^a^Eiflr 

81^ t?rr^ 

gsiTrift 

8 8 

■a® 

81l.t*cn^^T 

WfTlft 


'®R «l1S'nft 

8'S ^*crr^«r 


8« ^3cTT^t?f 

©8 fiTEift: 

8«L or 3*IsiWT?r 

©u^tr^’fTift 

u» tr^ 

©< 


©© wfrrR: 

U5. ^rra?T 

©'= ^arf^ 

s..^fcR:iR 

©i. gsTT^ 

^8 

'=® 

^w.trwT 


M 

^ or 

^RTRSI 


U5 '«'3I«I«! 

^8 '^KT^ 



’ETlfB 

il^inat 

»!3TOf3 or 


i.\ TTEifa or ^rErff 


f^Rl or fcR^iff- 


<8 ^f^rflc or 

«;» 51^ 

<'1.^*^ or 


a t«iraf3 or 

or 





ORDiyALS. 
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<£.8 #n;m 


e.'S^PRTR^f 

* •v 

i.4 f^*rpw 

\ 0 » W 


Orotnam. 


§ 91 . Ordinals are simple in their formation and run as follows :— 

first. fj-Rl?! seventh, 

second. eighth. 

tJiird $PR ninth. 

. or 'iriri^T fourth. tenth. 

fifth. eleventh, 

sixth. 


Etcetera ; the ordinals of the remaining numbers being formed by adding 
»T as a termination. 


Fractionat. Numbers. 

§ 92. The following are useful; — 
in^ a quarter. 

^rni a half. 

three quartos; or, less by a quarter, 
one and a quarter; or, plus a quarter, 
one and a half ; or, plus a htilf. 

Aqobeqate numbers. 

§ 93. Note the form ^ both. 
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TTir M'KIJ 


[§§ 0 * 1 — 100 . 


PAijT 11 r 

TIIK VEIM? 

COlAPTEH VIII, 

J^RELIMINAF^. 

§ 01- Tlu* Maitlnl vitI) dtTio-hts in a ri'dinidaiii'y of forms. Like 
all partially cultivati-d lani^uagos, it lias few parts of wliieh there are 
not two or three optional forms. These o]>tional forms arc not local peeii- 
liarities, hut arc all used hy the same s])ealver as his fancy or as the rhytimi 
of the seiitoneo dictates. 1 eaimot find out that they reju’esent any 
dilferent sliades of meaniiiij. I .shall throuL^hont the followinj^ ])aradigms 
ji^'ive first the forms most commonly used, and shall then note after each 
tense, the optional forms which I have hecn ahlc to collect.* 

§ 9o. 'I’lie Maithil A^a’h Ls of three kinds— active, neuter, and passive. I 
shall not deal with tlni passive verh now but shall treat oi‘ its peculiarities in 
aiif)ther section. The diflerencc hetween active (or transitive) and neuter 
(or intransitive^ verbs will be treated ol’ further on in this section. 

§ OG. The verh has no moinls, in the sense of iliose whii^li wo lind in 
Greek or Latin, — that is to say two or more moods, each with its own array 
of tenses. It has, it is true, a conditional, an imperative, and an infinitive 
form, but thesi‘ have few tense forms, and it is more convenient to consider 
them as tenses, like the Iculas (tempora) or tenses of Sanskrit. 

§ 07. Ikiking them in this sense, there are nine commonly used tenses 
in Maithili, coiTcspoiuling to tlic nine tenses, mentioned by Mr. Ethering- 
ton, as being eoimnonly used hi Hindi ;—viz. 1. the Present, 2. the Imper- 
fect, 3. the Past, 4. the Perfect. 5. the Pluperfoet, (>. the Future. 7. the 
Ketrospeetive Conditional, 8. the Prospective Conditional, 9. the Im- 
perative. 

§ OS. These tenses liave no number, hut they make up for this by 
liaving ill transitive verbs each no less than twenty four personal forms, 
each of wliieli has many varieties. Intransitive verbs have half that number 
of forms. 

§ 00. In tlie first jdaec, it has two genders, and hence there are 
twelve pairs of forms, one member of each pair being u.sed when the subject 
of the verh is maseuliue, and the oilier when it is feminine. 

§ 100. Again, there arc three persons, the first person, the second 
person, and the third ])crson, each of which is determined also by the subject 
of the verb. There' are thus in transitive verbs four masculine aud four 
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iVniiiiinr lonn.^^, :uul in iiiLnin.^itivo vorbt< two iiias«-uline and two foniinino 
Ibvms (oach witli its varieties), for each ))crson, and it now remains to eon.'^ider 
tlieso ])(‘rsonal Ibrins. 

§ 10 L. 1 sliiill first deal with the lour personal forms of the transitive 
verb. Those four forms exhibit to a wonderful de;^rce the liixurianee of tlie 
hniivnaj^e. They dopond not only on tlie sul»jeet, ])ut on the object of tho 
verb. Wii are accustomed, in langui^fos Uko Ilangali, to meet witli so called 
l\es]>eetful and Tjisres])eetful forms of the verl), wliieh are used according to 
tlio social position in tho kingdom of ideas of the subject of the verb, 
but in Maithili this distinction of rank is carried to a much greater length, 
lor the form of the word is not only governed by the social position of tho 
subject, but by that of tlu^ object. We thus liave four forms of each person — 

1. When thi‘ subject and object are both superior. 

2. When the sul^ject is superior, and the ohjeet inferior, 

3. Wlieii the suhjoct and ohjeu t are both interior. 

4. AVlutli tlie suhjc'ct is inferior, anti tho object buperior. 

Kxam})Ies in order wonld be, — 

1. He (a king) scc^ Inm (a king). 

2. Tic (a king) sees him (a slave). 

;j. He (a slavej sees him fa king), 

1. Ho fa slave) sees him (a slave). 

In eacli of those seutenees tlie word “ >sees ” would be rendered by a 
dillereiit form of tlie verb. 

§ 1U2. These ditferent hu'ins I have lalletLis follows : — 

1. Houbli* Ilonoiilie. 

2. Honorilic-nou- 1 1 oiiori lie. 

* 3. Houhle iion-Hoiiorifie.* 

k ^on-Honorilie-Ilonorilie. 

The first is that form in which the subject and tho object arc both sn])crior. 
The second is that in which the subject is superior and the object interior. 
The third, that inwhicli subject and object are both inferior; and the fourth 
that in wliieh the suliject is inferior, and tho o’njoct superior. 

§ 10J3. The intransitive verb has no object, ami lu;nce its form cannot be 
determined by the object. It lias hence fur each gender and person only 
two forms, depending only on the sul)jci:t. — It prefers (but by no means 
universally) forms corresponding to the Honorilie-noii-honorific and Doulde 
non-honorifie of the transitive verb. That is to say it jircfers the forms 
which, in a transitive verb, sliiow the object to he inlerinr. The Honoritic I’orm 

♦ This is the general rule. Practie.illy, however, \vc ol’tcu liiul Iho Ibt «iu4 aid lorn)!i used; 
when no spcvitil rcvi'ect is aUiibutcd to the ohjevt. 
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[§§ 104— 1U9. 


cf the intransitive verb, corresponds to the Honorific non-honorific of the 
transitive and similarly the non-honorific, to the double non-honorific. Besides 
the above distinction there are some important differences of conjugation 
between tlie transitive and intransitive verb, which will be noted further on. 

§ 101. I shall commence by describing the formation of the transitive 
verb, as being the fuller of the two, and shall then proceed to note the points 
in which the intransitive verb dilfers from it. 

§ 105. The infinitive of the verb ends in ah, or eh, and the con- 
jugational base or root of the verb may be found by cutting off this ^ ah, or 

eh, from the infinitive. Thus f ^ dehhah is the infinitive mood, and means 
“to sec.” Cutting off ab we obtain dehh, which is the root. 

§ 106. By adding, the termination ait to the root we obtain the 

present participle. Example, dehhait, “seeing 

§ 107. By adding tlie termination al to the root we obtain the 
past participle. Example, deJchal, “ seen'’. 

§ 108. From these four forms, the root, the present participle, and the 
past participle, all the tenses of a verb arc formed, viz , — 

Four from the root, 

1. The Frospective Conditional or Simple Present. 

2. The Future. 

3. The Imperative, and 

4. The Eetro.spective Conditional. 

Two from the present participle, 

1, The Present (Periphrastic), and 

2. The Imperfect. 

Three from the past participle, 

1. The Past. 

2. The Perfect. 

3. ^ The Phiperfect. 

Note that in the High Hindi the Retrospective Conditional is said to l)C 
formed from the Present Participle. In Maithili it is apparently formed 
from the root but the point is very doubtful. 

§ 109. Before proceeding further, it is necessary to learn the conjuga? 
tion ©f the verb personal, which is as follows. 
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§ 110. The verb personal is irregular in many respects, different parts 
being derived from three different roots, of which the infinitives are 
or are supposed to be. 

1. chJiahi to be. 

2. thihahj to stand (?) 

3. raliah, to remain. 

It is also defective, only tlie present and imperleei (onus existing. A ])ast 
participle is also borrowed from the irregular verb hoeb^ to be. 

(.'UAFrKK VIJl. 

• TUM AL’XILIAKV VERI3. 

• chhah ()V., to be (not used in tliis form.) 

§ 111. Pkksknt Tkxse. 

I &c. 

FoitAl I. 

Used when no special respect is attributed to the object. 
Masculine. 

a. Iloitorific. 

1st, P. or ipm Wf #t ha?n, or liamrd sahh I 

. am, or wc are. 

2nd P. or ^srrWT ^ aha\ or aha mbit you 

are. 

Srd P. or ^ ^ o, or o sabh ch/iath\ he is, or 

they arc. 

(1) Optional forms of # arc chltiai, and chhiaik. The 

forms chJiiau, chhiaulc and chhiah\ are also used, but 

only in the first person. 
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[§ui. 


h\ Xo}i’IIonoriJic. 

1st. P. ^ ^ luva.oY lavurd sahit cJild/'^ I 

nm, or we arc, 

2n(l r. m % or ^ foh, or (o/iard sabh 

you arc. 

ord P. or ^ w Oj or o sabh nrblt\^^^ he is or 
they arc. 

(1) Optional Ibnns fur ifl arc chliiaiy chhiaiJe^ chhiau, 

cliliiauk, and chhiah\ 

(‘2) Optional Ibnns of chhah aro vhhr^ chhni^ chhalinh 

ancl^iflcfi chhnhtk\ 

(t) Optional forms of acItJi are^' chhai, ^ ^ chhaih^ '4^chhaH, and 
chhank. 

Feminink. 

The feminine is the same as the masenline, except that in the 2nd 
Person non -Honorific, the formiff^ cJihaVn is substituted for cJihah. 

Foum. TI. 

TTisrd whf'ii spcainl respect is attributed to the object. 

Masculine. 

Ifonorifie. 

1st. P. or bam, or brnurd .srtb/i 

rbltiahib', I am or we are. 

2ncl P. ^T, or WT f^fs? <■///«’, or akd' t-ohh cbhininh', 
You are. 

^rd P. or irt 0 , or o sabh chhatlmn/i, he is, 

07' they are. 

(3) An optional form of chhalhunh', is chhatliinh' . 

y^on-HonoriJic. 

1st P. or TfJiTT f^f^, ham or ham' /'d sabh chhiamli, 

1 am, or we arc. 
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2n(l P. cff'f or tdh, or tohard sahh chha- 

liicn/i\ you are. 

3rcl. P. or isft o, or o f^ahk chh(iinh\ lie is, or 

they arc. 


Femotve. 

The FoiTiiinne is the same as tlio Masculine. 

§112. Another fonin of the verb substantive present is (h*rlvetl from 
tlie root thik Tt is coujugateil as follows, ])eisonal ])ron()uns and 

meaning being omitted for the sake of brevity. 

• Foini J . 

Vml lolicn no i^ix'cial respect is uUrifnttcAl to the ohject. 

Masculixk. 


Ilonorijic, 

Non- Honor if c. 

1st. P. thika/i'h,' 

tkikuKh' 

2tKl P. thikah’n,' 

f/u'kdh;' 

3rd P. thihih,^ 

fVpR fkik.^ 

(1) Optional forms for tliilcali'ri areftrfspfif llilhlaiy and 

thihiailc. The foiansftrf^m thUciau/c, and thikiaK 

are also used but only in the first person. 

(2) Optional form.s for tliilah ('2nd Person non-ironorifiej are 

ftrif tliUce, Ihikaih, tUikaliah^ and thikahik. 

(4) Optional forms forfisr^/A/X 
thiknu, andf^?lfl^ fhikauk. 

arc thik, Ihikui, thikaik, 

Femimm: 

Honorific. 

Non-llonorifc. 

1st P. thikak'h,' 

ftjW' thikah'h,^ 

2iid P. thikah'n,'- 

tliikih,'‘ 

3rd P. thikih,'^ 

ihik'.'^ 
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(1) Optional forms of ihikah'n aro alivady jjivori under the 

masculine. 

(2 A 3) An optional form of thikih is fMkih\ 

(1) Optional forms of ihih' are given under the masculine, as 

optional forms of fltik. 

Form II. 

Used when special respect is attributed to the object. 

Mascultxe. 

Honorific. Non- Honorific. 

1st P. tkikiahiK thikiainJi 

2ud P. thikiainh’,' thiic’ hunh\^ 

3rd P. thik' thi'ink',^ thikainh'.^ 

(3^ An optional form is thik'tUnU. 

FEMixrxE. 

The Feminine is the same as the Masculine. 

§ 113. NOTE. Wherever the persons of # chid can be used, the corres- 
ponding forms of tliikalin can also be used. This rule is universal, 

and must be noted. chid is used as an auxiliary in forming the present 
and perfect tenses of other verbs, and in those cases thikalCn can 

always be substituted for it. In the verbal paradigms, I shall only give #1 
chhi as an auxiliary, but it must never be forgotten that can also be 

used. 

Imperfect texsk. 

§ 1 M. , • “ 1 was” etc. 

Fotim T. 

ITtipA when no sprrinl reopeet is nftribiifpA to the object . 

If. Honorific. 

1st P. or JEW IR’5* kam, ovharn'rd Nahh chhahth'n,^ 

I was or we were. 
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§ 114 ] 

2 iid P. or ^ 15^* al^') or aha sabh chhalah'h/ 

you were. 

: 3 rd P. or ^#T 0, or 0 sabh chhaldh^, he was or 

they were. 

(1) Optional forms of are chhaliai, and chhaliaik. 

The forms clilialiau, chhaliaak ,wv\ ^f'^^\clihaliali are also 

used, but only in the 1st Person. 

b. Koii’ Honorific. 

1 st P. ^«T, or^l»nCT ham, or ham’ rd sabh chhalah'h,' 

I was, or we were. 

2 nd P. eff ’n, or eftf a ^^TTl toll, or tohard sabh chhaldh,^ 
you were. 

3 rd P*. or ^ Oy or 0 sabh chhal,^ lie was, or they 

were. 

(1) Optional forms of chhalaVn are given above. 

(2) Optional forms of chhaldh are chhaJe, clihdai, ^ 

rhhaVhnIc, and chhaVhiJc. 

(a) Optional forms of ^ chlial are chJtohn, chhdaiky 
rhhalaii^ and chhalauk. 


• Feminine. 

(Personal pronoimsy and meanings are omiiled to save space), 
Honorific. . y^on- Honorific. 


1 st P. 


chhalnliriy 


clihalaKriy 

2 nd P. 


chhalalin' 


chlialihy^ 

3 rd P. 


chhaUhy^ 


chJiaV.^ 


(1) Optional forms of are given above, 

(2«&3) An optional form of chhalih is clihaHh\ 

(4) Optional forms of ^1% clihal\ are given under the masculine as 
optional forms of chliah 


11 
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[§115. 


Foiim 11. 

Used when special respect is attributed to the ohjecl. 

Masculine. 

a. Honorific. 

1st P. or W ham, or hainrd f^ahh 

chhaiiainlC, I am or we were. 

2nd P. or ^ aha, or aha sahh 

chhaliainK, you Averc. 

3rd P. ^ or ^ o, or o .sabh chhal'tlmuh\^ lie 

Avas or they Avere. 

(3) An optional form of chhaVtlnUili, is chhaV thiiih.' 

h. Nun- Honorific. 

1st P, ^ or ham, or hantrd sahh 

chhallainlC, I was, or Ave Avere. 

2nd P. or ^ toll, or tohard sahh 

chhaVhunlC , Yoti Avere. 

3rd P. ^T, or ^ * o, or o sahh chhalainlt, lie 

Avas, or they were. 

FEiUTNIXE, 

The Feminine is the same as the Masculine. 

§ 115. Another form of the imperfect of the verb substantive is formed 

from the root ^ rah. It is conjugated as follows, Personal Pronouns 

and moaning being omitted for the sake of brevity. 

Forai T, 


Used when nd special respect is attributed to the object. 
Mascultxe 


Honorific. 

1st P. rnld^ 

2ml P. rnU' 

3rd P. rahdt/i ' ' 


Jfon- Honorific, 
ralxi^ 

rahau.* 
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(1) other forms iirt' Taliiaij ToliicLih. Tho forms 

rahiau, raJiiauk and rahiaV, are also used, but only in the 

first person. 

(2) Otlier forms arc ^ rah, ralialiahy and raltaliik. 

The Feminine is tlie same as the Masciilino, except tliat the foim 
raJi<zh'n is substituted for TTf rahah of the 2nd Person non-llonorific. 

Form TT. 

Used when special resiiect is attributed to the object. 

M \SCL' rJNE. 

Honor ijic. • 

1st P.' rahialnli' 

2ud P. rahiainh\' 

3rd P. rah’ thtinh’ 

(3) Another form is rah’tliiiih’. 

Feminine. 

Tlie Feminine is the same as the Maseulinc. 

• 

§ IIG. Note. Wliercver the persons of clialaVn can be used, tho 
corresponding forms of rahi can also be used. This rule is universal, 
and must be noted, chhalalin is used as an auxiliary in forming the 
imperfect and pluperfect tenses of other verbs, and in those cases rahi 
can always be substituted for it. In the verbal paradigms I shall only 
give chhalah'n as an auxiliary, but it must never be forgotten that 
rahi can also bo used. 

§ 117. The only remaining form in use is as follows : — 

Past Pabticiple. 

Masculine, w hlieL 
Feminine, bhel\ 


Non-lIonorific. 

rahiainh’,'^ 

rah’hmh'^^ 

rahnmh’.* 
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[§§ 118-122. 


CirAl*TER IX. 

Tin: TRANSITIVE VERJ3. 

§ 118. I now proceed to give the conjugation in full of the transitive 
verb dehliah to see. I shall not discuss the numerous personal termi- 
nations, for they arc too many, and their origin is too obscure for me to at- 
tempt any satisfactory explanation concerning many of them. I shall 
first, however, as briefly as possible describe the formation of the Tense 
stems to which the personal terminat’ons are attached. 

§ 119. (1) Tenses formed from the Root. 

a. The stem of the Prospective Conditional is the root itself unaltered, 
to which the personal terminations are added directly. 

§ 120. h. The Future has two distinct stems, one formed by adding 
directly to the root, and the second by adding cither directly 

to the root, or with an intermediate (in the latter case the initial 
of the stem termination being omitted). We thus get de1(‘hah^ and 
dekhat^ov deJcJiit. To either of these stems the termination 
can optionally ho suffixed. It seems to me that one of these forms is 
derived from the infinitive. That the future is frequently formed from 
infinitives is well known to students of comparative philology. Familiar 
examples are the Sanskrit hhavitdsmi “ I am to be”*' or “ I 

shall be” and the French fuimer-ai I have to love”, or “ I shall 
love ”. In the same way we have dekliab-ga “ I go to sec”, that 
is ‘‘ I shall see. ” In ordinary conversation the final termination ga 
may be left out, but the above is the full form, and it is that to which we 
must look for a derivation. 

§ 121. With respect to the stem ^fVcT dekltit or dekliaf^ I have no 
distinct suggestion to make as to its formation. It seems to be connected 
in some way with the present participle, but how I do not know. 

§ 122. I venture to suggest one derivation of this form, which I only 
put forward to invite discussion, and not with any persuasion as to its truth. 
Is it possible that delchit may be connected with a low Sanskrit form of 
dari ita, the less common form of the periphrastic future of ^ dfis 
“ to see ”? The derivation does not seem to me to be very violent, but I 
have no proof to offer of it, and only put it forward as a suggestion and 
nothing more. 


* “ a bc-er” is evidently closely connected with the infinitive 

“ to be”. 
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§ 123. The stem of the Imperative is tlie root itself, to which the 
personal terminations are added direct. 

§ 121. d. I have been in some doubt as to whether I ought to class 
the Retrospective Conditional as derived from the root, or from the present 
participle. In the cogimte modern languages the corresponding tense 
is usually said to be derived from the latter, but I hesitate in following 
suit in this case, the characteristic diphthong ^ ai^ of the present participle 
being absent from the tense, except in one form of tlic 3rd person non- 
llonorillc As the stem of this tense is similar in form to 

the second stem of the future (viz. dekJiit) I have classed it as a tense 

derived from the root. 

§ 125. Tenses formed from the Present Partiei])lc. 

a Sf h. Both Present and Imperfect are periphrastic ; and are formed 
by subjoining the conjugated Present and Imperfect tenses of the auxiliary 
verb directly to the Present Partieiple. 

§ 12G. (3) Tenses formed from the Past Partieiple. 

a. The stem of the past tense is formed by adding the personal 
terminations to the Past Participle direct. 

§ 127. b. There arc two conjugational forms of the Perfect. 

• 

The first is formed by subjoining the word achJd “ he is ” to the 

conjugated Past tense. How any meaning is arrived at out of this queer 
compound I do not pretend to say. 

§ 128. *Thc second conjugational form of trie Perfect is obtained by 
subjoining the conjugated Present tense of the verb substantive to a slightly 
modified form of the Past Participle. 

§ 129 c. The Pluperfect is formed by subjoining the Imperfect tense 
of the verb substantive to the same modified form of the Past Participle 
which we observed in the Perfect. 

§ 130, It will be convenient, as an aid to memory, to give the tenses in 
the order given in § 108, and not in order of time. 
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[ §§ i;ii -^132. 


CONJUGATION OF A TJIANSITIVE VERU. 
Active Voice. 

Model Verb dehhahf “ to see”. 

PfiiiTCiPAL Paets. 

§ 131. 

Root ... iUkh, '^sce.*' 

Present participle ... ^cT dekhait^ seeing”. 
Past participle ... dekhal^ ‘^seen”. 

1. Four tenses are formed from the root dehli. 

§ 132. a. The peospective conoettoxal or Semple Peesent. 

« (If) I sec,” (IQ I should sec,” etc.*- 

Foem T. 

TT&ed when no special respect is attributed to the object. 


Mascfiine. 



llonorijic. 

Non-UiynoHJic. 

1st. P. 

deklU,^ 

dekhi} 

2n(l r. 

dek/d,^^ 

dekhah. 

3r(l P. 

dekhath’/ 

dekhau: 


(1) Other forms arc dchhiai, delchiaih. The forms 

deJehiaUy dekhiauk, and dekhiah,' arc also used, but only in 

the first person. 

(2) Other forms are ^ dekh, dekhahdky dekhahik. 

The Feminine is conjugated like the masculine ; except that in the 2nd 
person non- Honorific the form dekhali is not used, the form 

dekhdKn being used instead. 

* In poetry this tenso is frequently used in the sense of the Present . It is then called 
the SiMpi.F. Present in contradistinction to the Periphrastic Present formed 
from the Present Participle. 
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Form. II. 

Used when special respect is attributed to the object. 
Masculine. 


Honorific. 

1st P. dekhiainh' 

2nd P. dekhiainh\^ 

3rd P. deklithd)ih',^ 


Non- Ilonorijlc. 

dckJdainli'' 
dekli himh\'^ 
dehhaunh'^ 


(1) Another form is deJchiaunh\ which, however, is only used 

in the lirst person. 

Tlie Feminine is the same as the masculine. 


§ 133. 


b. The Future. 


“ I shall or will see,” cte. 


Form I. 

Used when no special respect is attributed to the object. 


Masculine. 

• Honorife. 

1st P. dekhab,\ 

2nd P. dekhob,' • 

3rd P. dekh’tdh,^ 


Non- JTonorif c- 
dekhah,' 

^13505 deklibah,'‘ 
^l3cT di'khat* 


(1) Other forms are dekh’bai, dekh'haik, dekh'Hai, 

dehh’tiaik, dekhitdh' n, and dekhiah’ The forms 

dekh'haw, dekh'hauk, dekh’tiau, dckh'tiauk, 

dehhiau^ dehhiauTc^msi dekhipa^ are also used, hut only 

in the first person. 

(2) Othei- forms are dekh'be^ dehlibahaJcj and 

dehKbahik. 
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(1) Other forms arc dcklitai, dekh'taiJcy dehlitau, 

^<isfffich' dekli tank. 

Ill ilic FE^rrxiXE tlic following forms are substituted. 

For 2, dekJihaliji. 

For 3, deklhlih^ or dchlitih\ 

For 4', dekJiat' instead of dekJiat, The remaining forms are 
common to both genders. 

Foem II. 


Used when special respect is attributed to the object. 
Masculine. 


Honorific. 

1st P. dekh'hainli 

2n(l P, 

3rcl P. dekh' thiinh\^ 


Non-HonoriJIe. 

dekh'bamJi,' 
dekJi baMiih\^ 
(Ick/i tainh\^ 


(3) Another form is dekldthinJd. 

The Feminine the same as the masculine. 


Note. That to all the above forms, with the exception of dekhif/rr^ 
the termination can optionally be added. In this syllable the in- 
herent is pronounced, E. g. dekhab, or dckhab'ja. 


§134. 


The IlSIPERATTYE. 

“ Let me sec,” “ See thou,” etc. 
Fom I. 


Used when no special respect is attributed to the object. 
Masculine. 


Honorific. 

1st P. dekhu,' 

2nd P. ^ dekhii,' 
3rd P. dekhath’,^ 


Non-Honorifve. 

d(dchud 
dekhrdi,’ 
tWV dekhau.* 


* Note, The final ^^-a in this form is pronounced. 
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(1) Other forms are deJchiai, dekhiaik, and 

dehhiaW The forms dekhiaUj and dekhiauk, are also used, 

but only in the first person. 

(2) Other forms are dekhj dekhaliaky and dekhahik. 

The Feminine is conjugated like the masculine, except that in the 2nd 
person non- Honorific the form dekhaJi^ is not used, the form 

dekhah'n or dekhaVn being used instead. 

Foem II. 

Used when special respect is attributed to the objects 
Masculine. 


^Uonorijic. 

Ist P. dekhiaiuK,' 

2nd P. dekhiainh’,' 

3rd P. dekh'thmh\^ 


Non-Honorijio- 

dekhiainh*,' 

dekh’hunh\* 

dekhaunh\* 


(1) Another form is dekhiaunV 

The Feminine is the same as the masculine. 


§ 135. d. The JtETnosPECTivE Conditional. 
• ‘‘ If I had seen,’' etc. 


Foim 1. 

Used when no special respect is attributed to the object 


Masculine. 

Homrijic. 

1st P. dekhitaKn,' 

2nd P. ^PSeni dekhitah'n,' 

3rd P. dekhitath’,^ 


NonSonor0e. 

dekhitah’n,' 

dekldtah* 

dekhait.* 
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(1) Other forms iirc deJchitiai, and dekhitiaik. I'he 

forms dekhitiaii, dekhitiaiik, and dekhita1i\ are 

also used, but only in the 1st Person. 

(2) Other forms arc dekhile^ ^cTf^cT^^ dckhitdhak, and 
dekliitaliik . 

(4«) Other forms are dekJntai^ dekJiitalky ^PsT^ dekhitaii 

and dehhitauk. 

The Femixtxe is conjugated like the mascidinc, except that, in the 2nd 
person non -Honorific, the form dehit it ali is not used ; the form 

dekhitaii n or %Psr^F^ dekhitaii n being used instead. 

Fobm it. 

Lhed when special respect is attributed to the object. 

Masculine 

t 

Honorific . Xon~IlonoriJic. 

1st P. dekhitiainh\" dekhitiainli 

2nd P. dekhitiainli dekhitahunli , ' 

.3rd P. dekhit' thunh\^ dekh{tainli\^ 

(3) Another form Is dckhit'thinli. 

The FEMrxrxE is the same as the masculine. 

§ 13G. 

2. Two lenses are foi-mod from the Present Participle dekhaif, 
a . The Present. 

“ J see or am seeing,” etc. 

Form I. 

Used when no special respect is attributed to the object. 

. * Masculine. 

Jlonorifi c. No n - fToiioriJt c, 

1st P. ^cT ^ dekhait chhV ^ dekhait chht,' 

2nd P , ifl" dekhait chhi,’ ^ dekhait chhah,’ 

3rd P. dekhait rhhath',^ ^itlf dekhait acldi* 
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(1) For the auxiliary ift chht may be used chhiuiy and 

clihiaik. The forms clihiaUy chhiauk, and chhiah ; arc also 

used, but only in the first person. 

(2) Other forms of the auxiliary are ^ chhr^ chhaiy chliahakj 

and chhaJitk. 

( !<) O’ her forms of tlic anxiliarv are $ chhnij chhaik^ ^ chhaUy 
and chliank. 


Feminine. 

Tlie Feminine is conjugated like the masculine, except tliat the feminine 
form of the Present Participle, delchait\ is used instead of the mascu- 
line form dekhait. K. g. ^ dekhait' chhi, instead of ^ 

deklinit Mi. ^.Bhe form dekhaiC chhah (which might be expected 

as tlie 2nd person non-Honorific) is not used, dekhaiV chhah' H 

or dekhait' chhdh'n being substituted. 

Fokm 11. 

Used lohen special respect is aitrihuted to the object . 

Mascultni-:. 

Honorific. 

dekkait chhiamJi,' 
dekhait chhiainh',' 
dekhait chhathiinh\* 

■N’on-Uomrific. 

dekhait chhiainh’,' 
dekhait chhahunh',^ 
dekhait chhainh\* 


4 St P. 
2nd P. 
3rd P. 

1st P. 
2nd P. 
3rd P. 


(3) Another form of the Auxiliaiy is ehhathinh’. 
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The Feminine is conjugated like the masculine, except that the feminine 
form of the Present Participle is used as explained above. 

Observe. — In all the above forms, when masculine, the final of the 

Present Particijfie may be, and usually is, omitted. The Participle and 
auxiliary then form one word. E. g. # dekhait clihi, or 

dekliaicJihi, Similarly, when feminine, the final of the participle may 

be omitted. E. g. dejehait^ eJihi^ or dekhaichhi, 

§ 137. h. The Imperfect. 

I was seeing,” etc. 

Form I. 

Used when no special respect is attributed to tli^ object. 
Masculine. 

Honorific. 

1st P. dekhait clihalaKhf 

2nd P. dekhait chhalaKnf 

3rd P, dekhait chhaldh,^ 

Xon-Honorijic. 

1st P. dekhait chhalah’h,' 

2nd P. ^^TTf dekhait chhaldh,^ 

3rd P. dekhait chhal.* 

(1) Other forms of the auxiliary clhalaVn, are chhaliai. 

The forms chhnliau, chhaliauJe, and 

ehhalah’ are also used, but only in the first person. 

(2) Other forms of the auxiliary are chhale, chhalai, ipsT* 

chharhak, chhal'hik. 

(4) Other forms of the auxiliary are Jpl chhalai, ehhalaik, 
chhalau, and ehhalauk. 
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Feminine. 

As explained under the head of the present tense, the Present Participle 
takes the form deJcJiaif in the feminine. Also, in the feminine, the 
form chhalihj or cJihdlih' is substituted for chJialdhy of 

the 3rd person Honorific, and 2nd person non-Honorific, and the form 
chhaV is substituted for ^ chhal of the 3rd person non-Honorific. 

Form II. 

Used xolien special respect is attributed to the object. 

Masculine. 

llonorijic, 

1st P. dekhait ckhaliainh',' 

2nd P. dekhait chhalia'mli 

3rd P. dekhait chhaV thAnh\^ 

Non-Honorific. 

1st P. dekhait chhaliainh\' 

Slid P. dekhait chhaVhiinh\* 

• 3rd P. dekhait chhalamlt^^ 


(3) Another form of the auxiliary is chhaVthinh\ 

Feminine. 

As in the Present Tense, the present participle takes the feminine termi- 
nation ® In other respects the feminine of this form is the same as 

the masculine. 

Observe. — As in the present tense, the masculine termination ® cT-^, and 
the feminine termination ® of the present participle may optionally 
be omitted. E. g. dekhait chhalakfi or dekhai- 

chhalaVn. The latter is the more usual form. 
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[§ iJis 


§ 13S. 

li. Three tenses are formed from the Past Participle dekkal. 
a. The Past. 

“ I saw/' etc. 

FoiiM I. 

Used when no special respect is allrihuted to the object. 
Masculine. 

Honorific, Hon- Honorific. 

1st P. ^:^m^deklilalui,'^ 

2iid P, f dekKloKn; dekh'lah^ 

3rd P. dekh’lanh',^ dekhalak* 

(1) Otlier forms arc^^ dehhal, dehh'liai, dekhaliaik^ 

dekh'lai deklClaik, and ^^<#1 dekh'li. The forma 

f dekhliauk, dekh'lan^ dekh'lauk, and 

dekldlialC arc also used, but only in the first person. 

(2) Other forms are dekh'le^ dekh'ldi, deJcVlahah^ 

and dekh'laliik. 

(4) Other forms are dehaVkaiy dekhaVkaik, 

dekhaVkau, and dekhaVkauk, 

Feminine. , 

The following forms are substituted : — 

Tn (1). For dekhal\ dekhaV 

In (2). For dekKlah\ deklillJd, or dekliJVh'. 

Foem II. 

Used when special respect is attributed to the object. 

' Masculine. 

Honorific. Non- Honorific, 

1st P. dekKlainK, ‘ dekh'lainh’,' 

2nd P. dekh'lainh', ‘ dekKlahunh’ 

3rd P. dekhaVMnK dekharkainh'.* 
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(IJ Another form is deJc1illainh\ 

(2) Another form is (lehhaVthinli. 

Feminine. 

The Feminine is the same as the Masculine. 

§139. h. The Perfect. 

“ I have seen”, etc. 

First Conjugational Form. 

Fanned hy adding the third person present non-honorijic of the aiixi- 
Jiary verhy as a suffix to the various forms of the past. 

Form I. 

Used when no special respect is attributed to the object. 
Masculine. 

Honorific. 

1st P. (lekkHalih ac/ili\‘ 

Sad P. drklifa/ihachh’,' 

3rd P. (leklilanli nchh\^ 

Non- ILonoriJle. 

1st P. (kk/ila/th ach/tj 

2nd P. deklilahachh\^ 

3rd P. ^19^^ dtklilak achh\^ 

(1) Other forms arc dehhal achh\ dekliliaiachh\ 

dekJiHaik achh\ f dekh'lai achh\ iTfif deklilaik 

achh\ and ^sife dekh'U achh\ The forms dekliliau achh\ 

^ dekh'liauk achh\ ^1% dckJilau achh\ dekh- 

lauk achh\ and ’*sri% dekh'liaV achh\ arc also used but only in the 

first person. 
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(2) Other forms are dehh^lai achh\ 

deJcKlahaJc. achh\ dekhHahik ackJC. 

(4; Other forms are dekJiaVkai achh\ dekhaV- 

kaik achh\ dekhaVkau achh\ and dekhaVkauk 

achh\ 


Feminine. 

The following forms are substituted : — 

In (1) For dckhal ; dekTial\ 

In (2) For dekVlah; ^'^rf^rPp dehKltfCy or dekh'lVW, 


Form II. 

U%ed when special respect is attributed to the object. 
Masculine. 


Honorific, 

1st P. ^iflg dekli'lainK achh\ 

2nd P. ^?§§fa? dekh’lamh’ achh\ 
ord P. dekhaVthiinK achh'. 

Non- Honorific. 


1st P. dekKlaink’ achh', 

2ad P. dekh*lahilnh' achh', 

3rd P. ^rfl? dekhaVkainh' achh'. 


(1) Another form is ^< g r^r» g dekh’Uainh’ achh’. 

(3) Another form is dehhaVthuih' achh\ 

Feminine. 

The Feminine is the same as the Masculine* 
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§ 1 10. Skcond CoNjraATTOXAF Form. 

Formed hjj nddinr/ the present tense of the auxiliary verb to an injleeted 
form of the Fast Participle. 

Form I. 

Used ichen no special respeet is attributed to the object. 
Masculine. 




f Conor ific. 

Non- llonorife. 

1st 

P. 

^ dekh'lP Mf,' 

dckh'le chhi; 

2nd P. 

^ del'll te chid,' 

^ deklile chhedi,^ 

3rd 

P. 

dekli’le chlutth’,^ deklile aclili 


(1) /)tlicT forms of the auxiliaiy may ])C siibsii tilled, as iu the Present 
Tcmis(*. q. i\ 

(2) Other forms of the auxiliarv may he sul)st ituted, as in the Present 
Tense, q, v. 

(I) Other forms of the auxiliary may ho suhstituted, as in the Present 
Tense, q. v. 

Feminixii:. 

The Frmtntnf is tlie same a.s the niaseuline, except tliat In tlie 2nd Per- 
son Xon-ironorilie the form dekh'le chhah ’i^ not used ; the form 

rff? delcjite chhah'n or deklile chhak'n beini^ substituted. 

Form II. 

Used when speeinl respect is attributed- to the object. 

Masculine. 

,1 Conor ijie. 

% 

1st r. chlna}.nh\^ 

2iul I’. (lekh ’/(' chh ialnh',*^ 

Srd r. dck/i’lc chhatMnh\^ 
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Non- Honor ijlc. 

1st P. deklile chhiainli,' 

2ncl P. dekh'le chhalmnli\^ 

3rd P. dekliU chhamli.* 

(3) As in the Present, anotlicr form of the auxiliary is 
c1iliat1tinh\ 

Feminine. 

The Feminine is the same as the masculine. 

§ 141. c. The Pluperff.ct. 

'T had seen,” cte. 

FofiM I. 

when no special respect is attributed to the object. 
Marcut.ine. 

Ilonorifc. 

1st P. dekJiU cldicdalin^ 

2nd P. ^^dekh’lS chhalah’n,' 

Srd P. dekJtle chhaldh',^ 

Non-Honor ijlc. . 

1st P. dekh'le chkalalUn^ 

2.nd P. dekh'le chhaldh,^ 

Srd P. dekh'le chhal* 

(1) Other forms of the auxiliary may he substituted as in the Imper- 
fect Tense, q. v, 
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(2) Other forms of the auxiliary may be substituted as in the Imper - 
fect Tense, q, v. 

(4) Otlier forms of the auxiliary may be substituted as in the Imper- 
fect Tense, q, i?. 

Fkminine. 

In the Feminine the following forms are substituted. — 

In(2&3). For dekh'le chhaldh \ dekJile 

chhaWi\ or dekICle chhaWi\ The remaining forms are eommou 

to both genders. 

In (4). For ^ dekh'le chhal \ dekItU chJuil\ 

Fobm II. 

Ched when special respect is attnhuled io the object. 

Masculine. 

Honorific, 

1st P, dekh'le chUallainK 

2nd P. ^^3^“ dehh'le chhaliainh\'^ 

3r4 P* ^^3^* dekhHs clihaVthunIC ^ 

Non-Honorific. 

1st P. dtkh'le chhaliainh'y 

2nd P. deklile chhal’ hdnh’,’ 

9 

3rd P. ^I3ir deklile chhalain/i.* 

Qi) Another form is deklile chhaV thinh\ 

Keminink. 

Tlie Feminine is the same as the masculine. 
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§ 142. Participles —DcclinadL'. 

Adjective Puiticcples. 

Presoui, ‘sLviii^ V 
jMasccline. 

ikkhait. 

Feminink. 

dvkhait'. 

Past, ^socii . 

MASCrLFNE. 

dekhalj or fleJcli/tl bhcL 
Feminine. 

(lekhul\ or clekhal hJui ' . 

$ 1 4 3. Pill tic I pies — Indeclinable, 

Cox J U X CT r V E P AT{T K ’ I PLEH . 

‘seeing’, ‘having seen’. 

dekhihl, th'kliikdi, dekhikaikdf 

Adyeublvl Participles. 

dekhitah'h, ‘on seeing’, ‘in the act of seeing’. 

§ 144. Precative or Itespeclful Forms. 

1. PEiSPECTFUL iMPERATn^E. 

3mi cekludjiiy and dekhd jdo^ ‘bo you,’ or 

^yc pleased to sce\ 
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2 . Ukspectfl^l Fu'iuue. 

an^TE! dikhid jdet^ or aTT^Jm dMui! jdti'iln, ‘)'ou 
will scc!,’ or ‘will be pleased to sec’. 

^3. Mild Lmi»krative. 

dekhiha^ ^sce you’, or ^see yc’. 

rM’INITlVE or Vkuhvl Xol v 


§ M5. dckhah^ ^to hcc\ 


oil \ mill X. 


TIIF INTJIANSITIVE VEllB. 


§ IJO. Tlioovctifiilly spcaldng, as already ])oint('d out, ilio Neuter Verb 
should be wautinj^ iu all those icnse-lbrms, width iu the Transitive Verb 
hill under Form II ; i, e. these in wliieli special respect is attributed to the 
object. Such, ^however, is not alto^i^ther the ease, for the Neuter Verl), while 
affecting most ol' the tense- forms of Form I, also indulges pretty freely in 
those of Form IT. What tense forms it uses and what it discards will be 
learned from the following paradigms. 

§ 117. The conjugation of the Past Tense, in the Neuter Verb, dilfers in 
many respects from that of the same tense in the Verb Transitive, and 
should be noted. 

In the Transitive Verb there arc two coiijugatioiial forms of the Perfect 
Tense. In the Neuter Verb there is only one. It is formed by subjoining the 
word nclih\ to^he conjugated Past Tense. Only one or two inflexions 
of the second conjugational form arc used in the 2nd person non -honorific. 

§118. The verb sutah To sleep’, is an example of a verb whose 
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[§ Mi) 


root-vowel n) is long. When such a vowel is a * i 2 or it is liable 
to ])e shortened in certain eases. 


viz. It is shortened 

(1) If it is followed in the same word by another long vowel or diphthong. 
KxamplC) sutau. The only exceptions to this are certain forms of the 
first and second persons of the Prospective Conditional and the Imperative, 
and the anomalous Future form BUiiga, 

(2) If it is followed in the same word by three syllables, any of which 
contains either the vowel ^ or the vowel ^ «. Example, sutiah\ 

If neither of these vowels follows, the root- vowel may be long or short. 
Example, sutahak^ or sutahak, 

(8) If it be followed in the same word by any number rf syllables more 
than three. Example, sutahahak : but siitahak, where only 

tlirec syllables, none of which contains cither \ i or gr follow the robt- vowel 

(1) Also in the Mild Imperative, the vowel is shortened in spite of the 
foregoing rules. Thus;^ 

sutiJia, ‘be pleased to sleep’. 


Model verb sAtah, ‘to sleep’. 


§ 149. Hoot 

Present Participle 
Past Participle ... 


... ‘sleep'. 

... sMtaiV, ‘sleeping’. 

... ‘slept’ . 


* There is a considerable diversity of custom with regard to the shorten- 
ing of d. Some speakers shorten it as often as i i or ^ H are shortened. 
Others always keep it lengthened ; and others again only keep it lengthened 
when d is the root- vowel of an Active or Causal Verb, which has been 
lengthened from the radical ^ rt? of a Neuter Verb, as mil be seen later on. 
An example of tlie last case is the in mdrahy ‘to kill*, which is the 
Active form of the Neuter Verb ‘to die*. This last custom is 

probably the most correct of the three. 
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2nd P. mtah,^ 

3rd P. 55itTf^ sutaih\^ sutauJ^ 

(1) Other forms arc sutiai, and sntiaiJc. The forms 

sutiau, sutiauki and sutiah' arc also used, but only in the 

first person. The form mtiainV is also used, but only in the 

first and second persons Honorific. 

(2) Otlicr forms arc sutliunk\ sCitahah, and 

sutahik* 

(3) Another form is su(thMi\ 

(4) Another form is 8\itainh\ 

The FEJktiNiNE is as the masculine, except that in the second person 
Non-Honorific the form siiiahy is not used, the form suUCh'n or 

sutaKii being used instead. 


§ 151. b. The Futube. 

‘I shall or will sleep’, etc. 

Masculine. 

Honorific. Non- Honorific. 

1st P. sutah,' siitab,' 

2nd r. • ^^nr%stU'l>a/i,^ 

3rd P, sut'tdh,' ftiitat * 

(1) Other forms are sut'lai, sut'baik, sut'fial, 

sut'tiaik, svtUah'ti. The form sul'baiith' is used only in 
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[§ ir>2 


tlR- first and second person ironorific. Tlie forms sufhaity 

sutlmuk, suftiau, sufliauh, ^fcT^ sutum, siUiauk, 

sutinli\ and sntlga, are also used, but only in the first person. 

(2) Otlier forms are siifhe, sut'bahaky and 

sufhahlk. 

(;i) Other forms arc siiftliiuF, and snt'llumh'. 

(1) Other forms arc ^rrm suftau, suCfniik, 

siifiai, suflaik. 

In the Feminine the following forms arc substituted. 

For (2), ^cilf^ sut'hah'n. 

For (:3), suVtih^ or siiflih\ 

For (t), HfTfci sutai\ 

Note. That to all tlie above forms, witli llie exception of sfititja, 
tile termination can optionally be added. In this syllable the inhe- 
rent (t, is pronounced. E. g. licpr siifahj or mtaVfja, 

§ 152. c. The Ixipeeative. 

Tict me sleep,’ ‘Sleep thou,’ etc. 

• Masculine. 

Honorific. Non- Honorific, 

1st P. ^ 

2ii(l P, siUu,' si'itah,' 

3rd P. ^ sukttlt%^ sutau.^ 

(1) Ollipr forms stt/w/, suiinu, w 

ImiTf, and sitlinh'. The forms suliainV , and »it- 

ti(tunlt\ are* also used but only in the fir.st person and .second person Hono- 
rific. 

(2) Other forms are siiVhvnV, S'ctj xvfohak. and 

sviahik. 

AtPdh.i fonn is mUh'nili. 
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Tlio Fi-:MTXr\E is as tho masculine, except that in the feminine of the 
second person Xon- Honorific tlie form siitali^ is not used ; tho form 
sufftVn or siilalin being used instead. 

§ 153 . < 7 . The llETROSPECTIVE CONDITIONAIi. 

‘If I had slept,’ etc. 

Masculine 


Honorific. 

e. mthah'h,' 

2n(l P. sutltalih,' 

?.rcl P. ifwfVl sutitath',^ 


Non-IIonoriJie. 

sutitaJui,^ 
iffRTW mtilah’ 
sWjt mtnit ' 


(1) Other ibrnis iiro sutittai, siilitiaik. The* forms 

gWfnrr m/i/inn, mtitinuk, and Mitltah; are also used hut 

onl^' ill the first iierson. Tho form mlilUnnh' is used in tlie 

first person and second person Honorific. 

• 

(2) Other fin-nis are mllle, sutUaMnh\ si^ti- 

faJtakf fiiiiifaJiik, 

(3) Other lurins arc sutiinniiiih\ and sufita- 

thnnh\ 

(4-) Other forms are sufitaiy auiitau, ^cT- 

cTt^ HUtitaiilc. and sutitainli, 

Tlie FehivineIs as the masculine, except that in the second person 
Kon-Honorilic tbe form sutitah is not used ; the form 

sutitalin or sutitali n being used instead. 
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§ l.'l'. 2 Two tonsfs iiro formed from the pre-ient piirtieiple tjHcV aulail 

a . The Present. 

‘1 sleep*, or ‘am sleepiii"’, etc 


Non- Tfonori/ir. 

ift chhi,' 

^ rnfaif (■lihali,‘ 
?E|f^ siitait dchh' .* 


Masculine. 

Honorific. 

1st P. 5^!! ^ sutnit chhi,' 

2a(l P. ^<T ^ 

3rd P. sutait chhoth 

(1) Other forms are nutait chhini, and xutait chht- 

aik. The forms fWt •««/«»< chhiau, intuit chhicuh, and 

7 ^ sutait cUiaV are also used, but only in the first person. The 

form chUainh' is used in the first person and second 

person Honorific. 

(2) Other fonns are sutait chlie, sutait chhat, 

sutait chhahak, ^ sutait chhahik, and gin «»<«'< 

. T I 7 ' T » T — gl— 

(3) Other forms are sutait chhathinh , and 

sutait cliliatliu7ih\ 

(4) Other forms arc itff t sutait ckliai, sutatt chJiaik. ^ 

sutait chhau, ^ sutait cUauk, and sutait chhaiuh'. 

P^KMINF^K 

The Feminine is’thc same as the masculine, except that the feminim- 
form of the Present Participle, sutaif, is used instead of the masculiim 

{ho form ™i«if ««•» ("I'M' »>»'*,'■« -" I 

penon Kon-Hononfle) is not .isr.1, snd in its pIsM is nsisl »« -ntm! 

ehlah'n or'ig^ ehhalin. 

Note In the above forms, when masculine, the hnal -f of the piescnt 
. • 1 L„ ,„d usually is omitted. The Participle ami auxiliary 

totalLnk E. 8. rtd St .«<»< rfM. OS Siinil^^ 

When feminine the final °fit of the participle may be omitted. R. ij- 
sutait' chhi, or sutaichhi. 



§§ lo5 — 15().] 


Uonorijh;. 


TllK INTHA.V.SlTIMi VKHll, 


Xon^ Ilonunjlc. 


s;} 


Tuk ]mi»i£rfk( r. 


IM- 1’. lt«T xahiil chhalah'h' sutait ch/ialah'h,' 

Slid P. gtti fiiitnit chlialalih,' ftcT sutait chhaldh,^ 
Ord P. gtcf -sutait c/ihaldh,^ ;gt<T ^ sutait chhaL* 

(] ) OlliLT tbniis are sulail chhaliai, and siitait 

vhhaliaik The forms ^ItcT sutait chhaliau, sutait 

chhaliauh. and sutait chhaliaJi are also used, but only in the 

lirst. jjei’son. The form sutait chlialiaiuli is used in the first 

l)tTsoii and second person Honoritic. 

(2) Oilier forms are sutait chhaJe^ sutait cliltnlai, 

sutait chliaVhak, ^llcf sutait chhaVhlky and 

sutait vhhaVhunh\ 

(3) Other forms an* sutait chlutVihiuh\ and 

sutait chhaV th\nh\ 

( J) Other forms are ^cT sutait chhalai, sutait chlialaik^ 

sutait ulihalaUj sutait vJilialauJc^ and ^^f^*sutail 

chhatai)}h\ 


Fk.mjnini«: 

• 

ddie Fkminink is the .same as the masculine, except that the fcnninino 
form of the Present Participle sutait' is used. E. g. sutaiV 

vhhalaJin, Tho forms for the 3rd Person Honorific and the 2nd Person 
Non-llonovific, are sutait' chhnlih^ and sutait' 

cJihaUh' instead of sutait chhilah. The form sutait* 

chhaV is substituted for fftir sutait ehkaly in *1110 3rd Person Non- 
Honorific. 

Note. As in the present tense the masculine termination ® f{4, and the 
rciniiiine termination ^fcT-^’ of the present parlieijile may optionally be omit- 
ted. E. g. sutait chhalaliny or siilaivlilialaJCh, The 

latter -is the more usual form. 
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§156. 3. Tliroc lenses arc formed from the Tiist Partiei|»ie suUiL 
a. The Past. 

Mascuuke. 


Honorific. 

Ibl r. suflalih,‘ 

2nd P. mflah’n,' 

3rcl P. 


Kon- Honor if V 
sufla/iny’ 
’Sflt'ldh./ 
siital. ‘ 


(1) Other forms are sufliai, and sut'Udik. Tlic form 

suCUali is also used, but only in the lirst person, silt' li- 

ainJi is used in the first person and second person llonoriiie. 

(2) Other forms are sut^lcy sut'laly sul'lahtky 

snflaJiiky and suHaMnli. 

(3) Other forms are sutlnnh\ sutuVilnnlf and 

su(aV(Unh\ 

(1) Other forms are siUlaiy suClcdky sullaUj 

Siitlau/Cy and siiflninh\ 

In the PEMJ^"n\E the followinij forms are substituted. 

For 2 <fe 3, sufWiy or siiflih\ 

For 4, sutal\ 

§ 157. b. The I^eupect. 

‘1 have sle])t', etc. 

MASCULI^"E. 


Honorific. 

1st P. suflaJih achh\" 

2nd P. .mflak'ri nc/i/t’,‘ 

3rd P. ^^T’f sut'Idk achli,' 

Kon-IIonorifiCy 

1st P. .«u7fl/i’n r/cMV 

2nd P. flcl^ Ufll suddh achh^‘ 


3rd P. «!rf^ stU'lak achh\* 
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1. other forms arc sufUal ac1ih\ f ctF^5[^ sut iiaik 

achh\ The form sut'liah' aclilC is also used, but ouly iu the 

first person, mtliaiM aclM is used in the first person and 

second p(*rson Honorific. 

2. Other forms are ^ mt'le chhali, sut'le clihahnk, 

Wi\^ sut'le chhalitky WWf% cJiJiahunh\ 

auflaliak achh\ suHahik achh\ and mClalUinlC 

aclih\ 

i3. Other forms arc sut' limit ac7ih\ suta- 

Vtliinlb' achlb\ and salaVtlianh" achlb\ 

1'. Other forms are sut'lai achh\ sut'latJc aclih\ 

stiflaii acltlb\ suClimk achh' and siU'- 

lalnlb acfili\ 

In the Feminine tlie followiuij forms are substituted. 

For 2 & 3, sul'Uh achh' or suflW achh , 

§ 158. c. The rLUPEiirECT. 

‘I had slopl,' etc. 

Masculine. 

Honor iji c. Non-Honorijic. 

l.st P. !«!%'“ mt'le clilmlah’h,' 5 *t%* ^^miUe chhalah'n,'^ 
2n(l P. mt'le cliludalih,' gct%“' sut’lS chlialdhj^ 

3rd P. ^^rrf fiut’le ehlialdh,^ mt'le chlial* 

(1) Other fonus are gct?f mt'le chhaliai, and gtfif ml'- 

le clilialiaik. 

(2) Other forms are ^cf^f mt^le Male, ^cT^ff siit'le chhalai, 

sude clihaVliak, suVle chliaVhlk, 

(3) Other forms arc siifU cliliaVtliinW and 

sub'le cJihar thnnh\ 

(t) Other forms are sut'le clihalai, sut'le cJiJialaik, 

snfle chhalai^j and sullc chlialauk. 
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Til tlie FemtiNixe tliu Ibllowiiig forms arc siibstitiitoil. 

For 2 & Ji, siitle chhalih^ or siUle chliallh' 

b"or 4, sulle rJihaV. 

§ IT) 9. 1. Participles — Declinable. 

Adjective PAUTrciri.Es. 

Pivscni, ^sl(‘cj)iiig\ 

MASerLINE. F EMIXINE. 

sufaif. SfUaif. 

Past, 

M ASt ‘ L‘ IJ S E. FeAI IXINF. 

sutaL s(ital\ 

§ 1 GO . Participles — Tncleclinable. 

Coy.T rx( rr r ve T^ articiples . 

‘sleeping’, ‘having slept'. 

■<<iU' hi, xilt’ hll, kaikd, 

ADVEBIUAI. I’AllTICTPLKa. 

Hutiiah'n, ‘on sleeping,’ ‘in the act of sleeping’. 

§ 161. Frecative or Respectful Forms. 

1. KEBPECTPVL tSll’KKATlVE. 

sfPI sutaljdy, and sfT^rt sutaljdo, ‘be you’, or 

‘ye pleased to sleep^. 

2. Respectful Futuuk. 

afUOT sufdl Jdet, or sTTCcTU siUal jdcfga, ‘you will 
sleep’, or ‘Avill be pleased to sleep’. 
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MtFJ) f.MPKKATIVK 

-mtlhai ‘sleep you’ or ‘sleep ye'. 
IG2. Injinitin' or Vnbul Noun. 
^cT«r suf<th. 


(M4APTKR XI. 

ORSKUVvriON.S ON THK K(>H1':(JJ)1N (» 

§103. Attentive consideration ot‘ the lore^oini^ shows tliat the conjug^a- 
tional forms range themselves under one of two great classes according as 
the object of the •verb is ITonoritic or Non-IIonorific, It may indeed be 
said that there arc two distinct conjugations, — one in which tlie object is 
Non-llonorilic, and another in which it is lionorilic. 

§101. In order to make this plain, T hero give the more usual mascu- 
line terminations of each conjugation, separately in a tabular form. 
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Ciiapteh XII. 

VEUI3S WITH ROOTS ENDING IN VOWELS. 

§ 1G5. Tlio roots of both the verbs just conjiiiTated end in cousouaiits. 
When the root ends in a vowel some sliglit dinioiilties occur, wliicli require 
to be noted, I therefore give two examples of siicli verbs, not conjugating 
them fully, but giving, of one the first and third persons singular of the iu)n- 
honoriiic first form, and of the other a fuller conjugation : noting at the 
same time any irregularities which may occur in tlic other forms. 

I shall first give an example of a root ending in a vowel otluTthanm d. 
These verbs arc nearly regular. 

§ IGG. Example of a hoot E^’nT^^a in a towel oruEu than d. 

Model vekij sinb “to sew”. 

Principal Parts. 

Eoot, si, “sew," 

Present Participle, sinii, or f?i 3 ci shit, “sewing”, 

Past Participle, sial, ovfkii^siul, “sc^Yu.” 

First Form. Non-Horortfic. 

1st. Person. Srd. Person. 

rnOSPECTlVE CoSDITION.\L. 

si?, fiidlL 


Note.— In the optional forms the letter ^ & is inscrt(?d as follows. 
Some writers use ^ v instead of In pronunciation, however, the sound 

is something between h and v, 

1st PehsON. sihiai(k)y sihiau(k), sihiah\ 

2nd Peiisox. Non-IIo?ionfic. sihahy ^ siVhtly siV- 

Uk, sihliunli\ 
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Jinl rEitsr>N. Honorific, sibaW, or siath\ sib'- 

(1nnih\ Non- Honorific, sihainh\ 

Futuee. 

siah^ siat or slut 

Note. In the 1st. Person iii.sicad of ilic forms siahai(J^'), the 

forms sibai(k) may optionally be used. The form siiah' is 

seldom used. 


lAtPERATIVE. 


siau. 

Optional forma of the 1 st Person are, ftrftfu(ejf) sUiai(k), ftrfcr^(^) 
8i(iau(^), sitiah', and siliainh\ in all of which the letter 

<[ t has been inserted. 

2Nn Person. Non-Honorife, 0\i[\o\v;i\ forms arc ftrci 
Afll*, sit'bik, and sWhCinli. 

3ri) Person. Honorific, The form for this person is sialliunli. 


llETROSrECTlVE CONDITIONAL. 


T conjugate this tense in full 


1st P. 

2nd P. 
3rd P. 


Honorific. 

• 

f mtah'n, or 

IftltRB sitah’h, 

As in the 1st, P., 
f siitath' or 

(.fiicifvij sitath\ 


Non-JIonoriJic. 

As in the Honorific. 


ftntjci'f siitah^ or situh, 
siait. 


Past. 


1st P. sialalChf or siWa/t’n. 


3rd P. ftpsR i^iol, or siid. 



92 with roots icndino ix vowkrs. [§ 167. 

The otlu'r louses Jo not miiiire explanation, being perfeetly regular, 
and presenting no dinionlty.* 

g l(>7. KvVMlMiK or A ROOT KXDTNTl IX RONU d. 

MoiJKL vEiiiJ. jxi'iif "to obtain.” 

rrineipal Paris. 

Hoot, ••• ••• CfT 

Present Participle, iitci pavait.ov pdlt, ^^obtaiuiiig 
l^ast Participle, pdol^ or pdeL ^^obtained.’' 

In order to^how t1ie conjugation of this class of verbs clearly, I de- 
cline it throughout in the first conjngational form. I omit the first 
Person non-Honorilie, and the 2nd Person Ifonorilie, as thesy arc the same 
in form as the 1st Person llonori lie. Note, however, that as usual, certain 
optional forms are wanting in the 2 ik 1 Person Honorific. 

Pros PECT i VIS Conditional, 



IlonoriJIc. 

Kon~IlonoriJ(c, 

1st P. 

pdi,' 


2iid P. 

— 


Srcl P. 

pdOath'pf 

Jlti jitilnii.' 


Optional forms. 

(1) p(uah\ 


* Other examples are cliiiah, ‘‘to drip”. 1. linjM'rativc chfihii ; 
2. Fut. or ; Jj. Do. ^Tci chnit or clnuit ; Past 

Part. cliuily chiial, d/w(’h,^^U^ wash”. 1. Imperative 

(lliohn ; 1 . Fut. ^v;j^^llloch or dhoal; »‘l. do. dhott^ or 

dhoixt ; Past Part, dJtocL or dhoal. Generally speaking ^ h or 

V may optionally be inserted between concurrent vowels. 

tin this and all similar cases, ^ v in wriilen by some for ^ b. Si\' § IGG. 
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( 2 ) jpnili, paiahah, paiahih. 

Tlio second conjugatioiuil forms are 
(0 ^'^^pa}(iinh\ (2) paialiunh\ (3^ pailMn1t\ 

(^) palaiinli. 

Fctfre. 

1st P. trr^iT piUh^^ 

2ad P. palhdlt; 

3rd P. paildh^ or pinifd/i,^ xtrcT pdi'/^ or m^^pdoL^ 

Optional forms. 

(1) ^t(%) palhnu(k), 

p/rifif(ii{Ic), pniuuijc), q^^“ paialin, qcT^* pailaltn, qj^ pairja, 

(2) paibe^ qq^qj paihhak, qq’flqi- paiblnk. 

(1) .q^fq)) qcrT(qi) paiiati{k)f 

The second conjugational forms are 

(L) qqf^ paibamU\ (2) paiblUuih:, (3) q?{f^ paitMnh\ 

qftf*f paitainli\ 

In all the ahovo forms ■'sfm aiit may be sjil)stiiiii('(l for ait ilirongli- 
out; as qT^f% pauUiinh\ «.^c. 

IlirEKATIVE. 

1st, P. pdd^ 

2iitl. J'. pdOah',’* 

3rd. P. pabdtlC,^* patau,* 

Optional forms, as in the Prospective Conditional. 
Retrospective Conditional. 

1st P. pailah'n,^ 

2nd P. 'pnUuh,'‘ 

3rd P. pnitatK'' qf?T parait* 

*Iu tills iiiiil all similai' cases, ^ v is written by some for s) &. See § 1(50. 



TKR13S wmr HOOTS Exomo ix vowels. 


L§ 1(57. 


<)1. 


Optional Ibrms. 

(1) pnitiai(k)^ pailiau(k) , qcT^ pailah\ 

(2) ^ ])nite, paitliaky paithik. 

(1) paitai(k), paitau(h) , 

Tlio 2 lid. conjugiitional forms are, 

(1) qffrqf^ paitiainh\ (2) paifMnh\ (3) paiClliunli\ 

paitainlC^ 

For ^cT pait^ ifr<T paut or qfqcT pavit may be used throughout ; thus 
pontalim., pamiaK t&c. 

The l?resent and Imperfect arc regular and do not require comment. 

Past. 

1st P. ^^t^paulalr^ 

2nd P. paidalif 

3rd P. panlanh\^ paulcfk.^ 

Optional Foinvis 

(1) qtftrq (^) pauliai(k), patclal(k)t pauU, J^c, 

(2) paule, pallia iy tn?!r-^qf patiVhaky 

O') pf^uVkai(k), q)^^(^) pauVkaii(k), 

In older Maithili poctiy wo sometimes find q^sf pail instead of 
hut this never occurs nowadays: thus pallaJi Hy &c. The verb ^iqq 
aeby “to come,” however, still makes its 3rd P. Non- Hon. de/ instead 

of doL 


Pebpect. 

ift pmle chid, or ^'m^^^paulalth aclilt. 

Plupeefect. 

^^"^jjaule clilialaliri 

Note. It is important to note the conjugation of qrqq pdlh carefully 5 
as it is the model of a large class of verbs, principally actives and causals. 

The explanation of the seeming irregularities in the conjugation of qrqq 
pdeh is this. As explained in § ICO, the letter q v (or qi) may be inserted 
after the final vowel of the root, before all vowel terminations. In the case of 
qr pd this is generally done, and hence we get a root qjqj^di; which forms the 
real conjugational base. The rules in § IIS for the shoi*tening of the long 
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vowel of the root apply in this conjugation, liefore rf t and ^ Z, immediately 
following, this is liable to be changed to ^ o, wliicli 6 it may be stated hero 
is pronounced short, which accounts for the forms 'p&ol and 

in which the a remains long in spite of § 148. 1, according to which 
if 0 was a long vowel wc should expect q^^ and paot. When, 
however, the 'qj is shortened to ’q a under § 148.2 or 3, this latter coalesces 
with a following ^ o, and the two together become the di|)hthong ^ au, 
Tlius wc get, in order, for the 1st. sing. Past qq^^*, puv'laliu, 
paolaJin and finally 

The forms containing ^ pai^ are those in which the euphonic letter q v 
(or q V) has not been inserted. In these the qi d of the root is first short- 
ened under § 118.2 or 3, and then, combining with a following q i, forms qrze. 
Thus 1st Retro. Conditional is qi + pd. + itaKn ; then (§ 148) q + 
+ then finally In the Future and Past an 

u: i has l^ecn inserted first for the sake of euphony. In the Retrospective 
Conditional this has not been necessary. 

Here it must bo noted that the q 6 and o, which wc find in the con- 
jugation of verbs with vocalic roots, are always pronounced short, and do not 
affect a preceding long vowel. They will, hence, always hereafter bo marked 
short ; thus e, d. 


Cjiapter XIII. 

THE PASSIVE VOICE. 

§ 1G8. As^in other Neo-Aryan languages the Passive voice is formed by 
.subjoining tlic conjugated verb ^iqq jdeh ** to go’^ to the past participle. 
This participle is liable to inllcction as to gender, in which respect it agrees 
with the subject of the verb, ljut in other respects it remains unaltered. 
Thus ^rrqq deJchal jdeh means “to be seen.** 

§ 160. It is needlcs.s therefore to conjugate the passive verb through- 
out. As however jdeh is irregular in some of its forms, I here conjugate 
it in its more usual tenses. ' 

§ 170. jdib “ to go”. 

Root, ^ijd. 

Present Participle, sjTWI jdit. 

Past Participle, ffd. 
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Till-: rASSivi'] xu'iCK. 


[§ 


Pkospec nvE Conditional. 


Honorific. 

Non- Honor iff c. 

Jst. p. 


211(1. J\ — 


3r(l P. 5rrfVjiV/7A’, 


Futuke. 


1st. P. 

— 

2n(l. P. 

jaUxili,, 

Srd. P. ^cfrf 

fie i, ^ 

Impkeative. 


Jst, P. 


2n(l. P. 

m%jdh,, 

Srd. P. 5|T^ jdlli^ 

ill 

c«» 

Petrospectiv k Conditional. 

1st. P. aftT^ jaitah'ii, 


2,1,1. P. 

jiufah^y 

.■>rcl. P. jiiil(iih\ 

jdii. 


PiiESENT. gm[ci ^ jail r/i/i'i, (Jv*. 

IiirElfFKCT. 5mc«T jail clilia/ah'/i, (Jr. 
Past. 

1st. r. fit’lah'h, - ■ 

2iul. V. 5l^ geld/t, 

3rcl. P . 5i^cr? gild/i, iisf gel. 

Perfect. ndih\^-c. 

PLurEM'ECT. 5f^ i|^ gel chkalah'h, <Jr. 
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§ 171. BpsuIos VTT'lf y««i, already conjugated, I have noted the follow- 
ing important verbs as irregular, 

karab, “to do”, 
dharab, “to seize”, “place”, 

deb, “to come”, 


^ deb, “to give”, 

/eb, “to take”, 

/loeb, “to become”, 

marab, “to die”. 

Ti is not necessary to eon jugate tliom throughout, and the following ta- 
bles, showing their principal parts, must suffice. 

§ 172, a. karab, “to do”. 

Present Participle, Ri^?r hirait, * 

P.ast Participle, kail, 

1 st. P. Honorific Past, ifJFi ham kailah’n, 

.“Ird. P. Non-Honorific Past, ^ o kailak. 

Note also the conjunctive ’participle kaikah'n^ or ^ jfeay 

hah' a, “having done”, 

ft. dharnh “to seize”, “place”, is con jugated exactly like "^SJ^kardb, 
“to do”, only substituting Jft for ^ A: throughout. ’ ^ 

§ 173’. deb, “to come”. 

Present Participle, Rstil avail, 

Past Participle, ^<IRl del, 

3rd. P. Non-Honorific Past, ^ RJRRI o dil. 
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IBKEOriAn TKnES. 


[§ 171.— 76 


§ 174. a. deb, “to give”. 

Present Participle, fci daif, 

Past Participle, ^ deJ, 

1st. P. Honorific Past, ^ ham del. 

detail h is seldom used) 
.Ird. P. Non-Honoriiic Past, o delate. 

Note, that the 2nd person Non-ITonorific Imperative, is ^ dali, and not 
(kali ; also daliah, dahik. 

b. Icb “to take”, is conjugatod exactly like deb, “to give”, only 
siibstitnting ^ Z for ^ throughotit. 

Note that the 2nd Person Non-JIonorific Imperative is lab, and 
not leak ; also Inhak, and t?r^=R labik. 

§ 175. mavah, “to die". 

Present Part., igipi muit, or Ji^?r maraii. 

Past*Part., muil, or maral. 

1st P. Hon. Pros. Cond., mar}. 

„ Future, jixx marnh. 

„ Imperative, mam. 

„ Retrosp. Cond., nmitali h, or wpcus maritah'h. 

„ Present, marait chhL 

„ P^st, muilatih, or madlaKh. 

Adverbial Participle, ljx?lff nmitalih. 

§ 176. hoeb, or haih, “to become,” 

Present Part., %T$?I hoaif, or Vtxx hoit. 

Past Part., bhel. 



§§ 177 — 78.] IHE FOlfMATlOK OF ACTIVE AND CAUSAL VEHBS. 5)9 

1st . lion. Pros. Oond., Ttt: hoi. 

„ Future, haib, (N. B. The form hoiya 

is not used.) 

„ Imperative, hoii 
„ Retrospect Cond., hbitah' h. 

,, Present, ^ hoait chhi^ or igt hoit ch/it. 

,, Past, ^^5^ hhelah'h. 

„ I'crfcct, ^ ift bhd chhi, or hhilaKh 

acitli. 

Conjunctive participle, ^ jr bkai Ad, h bhai Mi 

m 

Adverbial participle, hditalih. 


CUAFrEB XV. 

THE EOUMATION OE ACTIVE ANJ) CAUSAL VEKliS. 

§ 177. As ill other Oaudian languages tlic neuter verb in Maithili cau 
be made active, and the active verb, causal. 

§ 178. The active verb is generally formed by adding ° do to the 
root, and the causal ® ray, but there are many exceptions. The roots 
thus formed are then conjugated like the root iTTof the optional form of 
the root m pd^ ‘obtain*. Sec § 167. Note, 

Tlic following arc e.\amplcs of the regular adoption of the ru^c. 

Neutbji. Active. Causal. 

33W iithab, to rise, 331?!:^ u/lidib, to raise, iillir.deh, 

to cause to rise. 
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TUE FOKMATIOIf OF ATTIVE AM) O.Vt'SAL VEIiUS 


;§§ l.7fl- RO 


girab, to fall, fircni5T girdeb, to fell, girvdib, 

to cause to fell. 

charhab, to ascend, duirhatb, charh'vdeb. 

pakab to ripen, iRfr^sr pakdSb, ipprnw pak'vdeb. 
ifsiw bq^ab, to sound, to speak, •larRW bajdeb, bajvdeh. 

lagab, to be applied, lagai b, lag'vdeh. 

fTl^^5T piglilab, to melt, pigh'ldkb, pighaVvdeb 

lut'kab, to bang, lafkaeb, ?r2^3R«r latak’vdeb. 

§170. Monosylliibio roots containing a Ion" vowel, generally shorten 
it in the active aii<l causal Ibrms ; but unlike Hindi, the gtina diphthongs 
^ and ® ^'0, are not shortened to their simple vowels ® and ® 
respectively ; tliey are, instead lu-onouneed short, like e,&d: thus : — 


Nkuter. 

5rnr«r jdgab, to be awake, 


Active. 

^^^jagdeh, 


Cauba l. 

mi:3;[^jag'vdP.h. 


^5l5r bdjab, to speak, bdjaPb, iTajqrcw bafvdeb. 

bhigab, to be wet, bhijdeb, b'uj vdPb. 

ihnab^ to go round, fjliumdeb^ ffhunivdeb. 

But 

st’SRT dolah^ to be shaken, ddldeb, doVvdeb 

letab^ to lie down, letdib, let'vaeb. 


Note, that, unlike Hindi, monosyllabic roots, consisting of a consonant 
and a long vowel, do not form actives in ® /a, or causals in ® 

§ ISO. The following arc examples of jnoiiosyllahic roots of active verbs, 
which become doubly active and causal. 
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Active. Doubly Active. Causal. 

^ deby to give, didei^ diavdfb, 

- dhodPb or) 

rf/<0G6, towasli, ^ f 

dhohaib ) 

_ . , pideh or ) 

piah. to drink, _ „ , , ^ piavdtb. 

yibaeb, ) 

to learn, s/Ma- 6, s/M’mVA. 

Note also here, 

fs^i^jiab, to live, jideb, jiavdPb. 

§ 181. Many neuter vcrlis with a short vowel in the root sinij)ly Icnp;- 
then it* to form the active, and form the causal regularly with ® ^-rd ; thus, 

Neuter. Active. Causal. 

qfSW katiib, to be cut, ?irRr^ kdtnh, Icafvdeb. 

3r5^ garab, to be buried, gdrab, gafvdeb. 

TRSr marab^ to die, ?TT^ mdrah, mar'vdPh. 

Wanting pdlab, to rear, q^cfR;^ pal’vded. 

Wanting IdJab, to load, lad!i‘deb. 

But, 

khidab, to be open, kliolab, khbl’vdeb . 

§ 182. The following are irregular. 

Neuter. Active. . Causal. 

chhutab, to go off, chliorub, chhdfvdifb. 

Uititbt to be broken, <fbs«r torab, tdr'vdPb. 

phatab, to be rent, phdrab, phar'f'deb. 

atab, to be stopped, anUb, orvaeb. 
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c oMi'OUlVD VEKJIS. 


[§§ 182 — 85. 


iikab^ or 
hikdeb 


\b, or ) ^ 

'deb 3 bechab^ becJivdeb. 

ra/iab, to remain, rdkhab, rakKvdeh. 


§ 182. Amongst others, the following verb takes the causal fonu, but 
(loos not use it in a causal, but only in an active sense ; the Causal form 
thus becomes an optional form of the Active. 


Simple tebb. 


Active. 


mim kaliah^ to say. 


kahdeb^ or 
kalivtieh. 


CUAPTEB X.VI. 

COMPOUND VEllBS. 

§ iS4i. The compound verbs in Maitliili, do not range themselves un- 
chu’ such a simjde classification as we find in Hindi. We find the root 
appearing not only in its simple form, but in other modified forms, for the 
use of which it is dilficult to give any definite rule. I shall adopt as far as 
possiljlo* the classification of Hindi grammars, and hence commence witli 

A. Comj)ounil Verbs formed from the root, whether simple or modified. 

T. IxTEXSiVES. Examples are, 

§ 185. •(a) From the simple root ; 

STTCif khdjdeb, to cat up. 

ft 'pi jdeb ) 

-/A Hodrmkui). 

ft p? leb, ) 

ho jdeb, to become. 

^ ho rahab, to be. 

9^1 ^ herd deb, to lose 

Note here a kind of passive formed with pafah^ to lall. Example, 
’BH mar par ab^ to be beaten. 



§§ ISC— 8S.] COMPOUND TT31B3, 

§ 180. (i) From the mollified root. 

33^ pitkdr' uth(d>, to call out. 
siT^ ban' jdih, to be made. 

«infz Mf ddrahy to cut off. 

3 Crfe vdkli' kb, to lay by. 

sdt' rahah, to sleep on. 
dial' jdih, to depart. 

§ 1 87. II. Potentials. Always fomeil from the modified root. E.v- 
am^dos arc, 

IRHI difd' sakah, to be able to move. 

’^if^ bdj' saJeab, to be able to speak. 

likh' sakah, to be able to write, 
f dai mkab, to be able to give. * 

§ SBPini lai sakah, to be able to take. 
afi’C jde. sakah, to be able to go. 

§ 188. III. CoMPLETiTRS. .Sometimes formed from tlie sitnide, and 
sometimes from the modified root. Examples are, — 

101 khd diukab, to have done eating. 

^ dai dmkab, to have done giving. 

?nft mdr' dmkab, to have done beating. 

The foregoing modified form of the root, is really an additional form of 
the conjunctive participle, corresponding to the Bang&li conjunctive parti- 
ciple in ® Thus Jc&t’ appears to correspond to the Banyali 
^ifelT kitiya. 
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B. Compound verbs formed with the Verbal Noun, 

§ 189. The followinjj observations have been inserted here, although 
they might, perhaps, be more logically placed in the Chapter on Simple 
Verbs. 

There are three forms of the Verbal noun. All those can bo regularly 
declined like nouns, but, unlike nouns, they have an oblique form, differing 
from the nominative, to which the case terminations are attached. 

(1.) Tlic first form is that already given in this grammar, ending in 
?r & ; as dekhah^ “ seeing.” Its oblique form ends in NT id, as € 

dcklChd* sd “ from seeing,” dekh'bdk^ “ of seeing,” <fec. 

(2.) The Second form is made by substituting NT ^ for N ^ in the first 
form, as dekhal^ oblique form dekh'ld. Its nomhiative or direct 
therefore generally, but not always (e, g. not in the case of jdeb “ to 
go”J is the same as that of the Past Participle. Sometimes, however, in 
tlie case of irregular verbs, the form of the Past Participle is used by the 
ignorant instead of the real form of the verbal noun. Thus, the proper 
form of this variety of the verbal noun of the verb jdeb “to go” is 

wm^jdel, but the vulgar sometimes say gel^ which is the form of the 
Past Participle. In the case of vcrb.s whoso roots end in NT d, the obser- 
vations in § 168 (note) apply ; so that we find forms like pdval, 

and ^NT N pauld me^ beside forms like T^Ti^pdel and ^^T paild, 

(3.) Tlie third fom of the verbal noun docs not occur in the direct 
form at all. It is only found in tlie oblique form, which is made by adding 
N a or N ai to the root. Thus Acc. Sing, dekha (not dekh) ke, or 

N’t deklidi ke: and so on. The final N ai is pronounced short thus dekhai 
and does not affect a previous long vowel; cf. § 148. and § 167 (note). Thus 
we have the verbal noun NJlt while the Present Participle in the 

Present tense is {^)pathavai {chhi) of NOTTN “to send”. When 

the root of'the verb ends in NT d, this^/orm of the verbal nouns ends either 
in NTN dvdi as above, or in N as ntN jde, iTTN pde. In irregular verbs, 
as in the second variety, the vulgar use forms connected with the past 
participle, instead of the regular ones, as gN muai^ instead of mardi 
from nnn marab, “ to die.” 


* See addenda. 
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§ 190. I. Desideratives, which arc formed in two ways. 

(a) By the phrase ^ 1 % ichcMd achh' meaning “there is a desire** 
following the genitive of the first form of the verbal noun in ^ h. 

(h) By the accusative, genitive, or simple oblique third form of the 
verbal noun with the verb ehdhdb, to wish Examples— 

(a) dekhabdk ichchhd achh\ there is a desire 

of seeing, i e. I wish to see. 

With this phrase, compare the Bangdli, 
dekhihdr ichcJihd dchhi. 

(^) f*r ham dekha ke chaha/chh/., I wish to see. 

^ ¥t5r 0 hdja chahaiachh' , he wishes to speak. 

ghari bdjdl chahaichhal\ the clock was 

about to strike. 

^ srni o jde chahalchhaik\ he wishes to go. 

^ (vulgarly ^ o mnrd’i (vulgarly miidi) 

chahait achh’, he is at the point of death. 

^ eh’ pothi ke par hak chdhi, one should 

read this book. 


(oi‘ oTI^ or 5n?i ^ tdh'rd otayjdek 
(or jde or jde ke) chdhi, you should go there. 

§1.91. II. Pebmissites are also fomed from the third form of the 
verbal noun. Examples are ; - 


srrc ^ jde deb, to allow to go. 

®lf$ ^ kahdK deb, or ' I ' 

.s , 1 , X 7 IX , , fto ^‘llow to speak. 
kaha (not kah) deb ) 

^ 0 dk’rd khde detkaik, he allowed him 


to eat. 
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§ 102. III. Acqtjisitives, are also formed from the same form. 
Example. 

^ in^pn 0 irthdi naJi h pdbatli', do not let him 

rise. 

§ 103. IIT. Frequentatives, are formed with the direct form of the 
second variety of the verbal noun in ^ 1. Examples. 

dM karab, to come frequently. 
hail knmb, to do frequently, 

^ 0 kalml karaiachh\ he speaks frequently 

^ srnt^ ojdH ka.raiachh\ he goes frequently. 

§ 104. TV. Incepttves. In Maithili these are formed with the obli- 
que foi'm of the third variety of the verbal noun. Examples are 

^ kaha (not pronounced kah) Idgab, to begin to 

speak, 

din Idgnh, to begin to give. 

’STTH^ mdrdi Idgal, he began to beat. 

hdgh khde Idgal, the tiger began to eat. 

C. Compound verbs formed from the present participle. 

These arc, as in Hindi, Coniinuatives and Statieals. Examples are ; — 

§ 195. I. CONTINUATTVRS. 

/ 

srni? Ukhaitjdeb, to continue writing. 

11^ wresf parhaitjdeb, to continue reading. 

hdlait jdeb, to continue speaking. 
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STTW jdit mhab, to continue going. 

pavait deb, to go on finding. 

trrf^ pdni bahait jdiachh\ the water keeps 

flowing away. 

•ffl %?: w: nadt ker dhdr bahait rahaiachlH, 

the stream of the river keeps flowing on. 

§ 196. II. Staticals. 

kanait chalab, to go along crying. 
gabait deh, to come singing. 

^ ek stn gavait avaichhal’, a woman was 

coming singing, 

§ 197. D. OtlieT compound verbs. 

I. The following idiom with the Past Participle, making quasi statical 

verbs may be noted, • 

sniEci ^sif^ pdni bahaljdit achh\ the water keeps 

flowing away. 

• 

trpf ek bdgh paral phiraichhal, a tiger 

was prowling about. 

In connection with this note that the phrase 5fTsff cAaZ«y<£Mo, “to 
go away”, so common in Hindi, has no counterpart in Maithili, the Inten- 
sive compound being used instead. 

II. The Maithili equivalent to the Hindi ^ le dnd, to bring, is 

dmh^ and to the Hindi % oTT^T lejdnd, to take away, is the anomalous 

lene jdeb. 
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ADVERT^fl, PREPOSTTTOXa, AND CONJUNCTTONS. 


is 198—09. 


PART JV. 

Lvdkclinables. 

Chapter XVII. 

ADVERBS, PREPOSITIONS, AND CONJUNCTIONS. 

§ 198. Henceforth I shall not transliterate. It was necessary to do so 
in the case of verbs, but Indeclinable words, as a rule, show their own pro- 
nunciation. 


The following lists of Adverbs have been collected. 

§ 199. I. AdV ERRS OF TIME. 


»n5»i Now, 


) 

1 

) <TS1 

qrqiqrR 

1 

1 

[• riini. 

1 

y Early, at dawn. 

^ 1 When? 

) 

>Tk J 

1 

1 When, 


[ Perhaps, some- 
[ times. 

sif^T ) 

J 

^Bnx. Today. 

I 

1 

qjTfVf Yesterday, tomorrow. 

1 

^ At l<(.<tt. 

^ Noiv-a-days. 

J 

] 

* ( 

1 

The day before yester- 

Often. 

day, or the day after- 

j 

tomorroiv. 


Quickly. 

) 


1 

J- Instantly. 

r Every day. 

j 

) 


\ 

• Afterwards. 


5ERT ) 

’TT^ J 

, > Always. 

3 


Again. 

tq<q Continually. 


Once. 
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§200. II. 

AdVKBBS of PLxVCE. 


Here. 


Thither. 


There. 


On all sides. 


Where ? 

wft«T 

Near. 


Where, 


On this side. 

CT^T 

There. 


r On that side. 


Hither. 

* 

liveryxehere 


Thither. 

• 

W131JT 

• 

Whither ? 

in^ 

ACX'OSS. 


Whither. 

fmz 

Near, 


§201. III. 

Abvehbs of Mannee. 

•ve» 

1 Accidentally. 

1 

> In vain. 


5m 


Very. 

»rm J 

1 

1 

r o 

5®n Thus. 

1 

1 

r Separately. 

a^, vhr !w:%* Bow ? 


1 At once. 

SfSIT, SI 

?r:%* As. 



ER%* So. 

?roiftr 

f Nevertheless 

?I(ir Tndy. \ 


s 


i 

• Although. 

SITSI y 

1" Gratis^ 

( 

: 

icwif?, wnfk, Etcetera. 
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ADVEllBS, PnKPOSITIOirS, AND CON.mNCTIONS ['§§ 202 —204 
§ 202. IV. Adverbs of Affirmation and Negation. 


■f Yes. 

Oertawhj. 
Doubt! es.sly. 

Necessarily. 



No^ not. 


31^ No, do not. 


§ 203. Tlic following arc examples of Compound Adverbs. 


Sometimes. 



vft Till now, yet. 

) Till when ! 
311551 3 Uow long ? 

ilpf Never. 

On both sides, all 
round- 


Indifferently. 

Whene^wr. 


35ci» Elsewhere. 

31<Tf iff^ Noiohere. 

itcrauft Hitherto. 
n If not, else- 

3if%3ft 51 Sometime 

or other. 

3ki^ 51 Somewhere 

another. 

311051 51 cngsf noto and then. 

^vTT i[5ix Somehoio w 
other. 


§ .204. The following are examples in which adverbs take the signs of 
cases after them. 

^15^31 3ft iftRf 55 *n how is the best time, (Lit. The time of 

now is good). 

31 3113 VIS 3|f|f I have not seen you since then till 
today. (Lit. From that time today a 
(first) meeting has ocewred.) 

f5i3T3 4 $3iT^ At last he came. 



lu ADVUliBS, PKKl'OSITIONS, AND CONJUNCTIONS. [§§ 205—2(^8 

^ ITR At length he came to his senses, 

^rt<f IfRl He puts off from today to tomor- 
row. (Lit. He calls tomorrow today.) 

Pakticles op Emphasis. 

§ 20.'). These are t and or iT, only, even, and ^ and ^ or s. nlso, 
even. They arc alw.ays used cnclitically, and wlicn any of them is .added to 
a word ending in that ^ is omitted. Examples, mine only 

(■'?*n: + t), or me only (ifTO+t) ; or mine also, or me also. WetK, 

« reply, ^cTCt, even a reply. ^*1^. even one's oien. 

PllEPOSn'tONS. 


§ 206. The following is a list of the more usual Prepositions. 


^Ernffl Before. * 

qiraw Before. 

in^ Behind. 

fNl For, on account of. 

Above, 

Without, B.ccept. 

Beneath. 

sTO Out. 

Within. 

^fjr With. 

1 v ■ 

\ Facing. 

«THiT ) 


The above all govern the genitive ease. 

• 

Conjunctions. 

§ 207. 

The following are, the more useful. 

or And. 

EUher...or. 

ftr That. 

ipcg But. 

^ Else, even. 

h^If- . 


Then. 

§ 208. Intebjections, sec § 21. Others as in Hindi. 
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Inthoduction. 


I withdraw the remarks on Page 2 concerning the tract over which 
Maithili is spoken. In Chainparan a form of Bhqjpiiri is spoken, with a 
strong Maithili tendency, but not sufficiently strong to entitle nio to class 
the language as a sub-dialect of the latter. We must therefore deduct the 
figures for Champaran from the foot note, but at the same time we must add 
the figures for the whole of South Munger and South Dhagalpur, for the 
Barh Subdivision of Patna, and for part of Purniya, where subsequent in- 
vestigations have shown me that Maithili in greater oi* less purity is 
spoken. 

The corrected figures, therefore, for the foot note will run as follows. 


Muzalfarpur 

Darbhanga 

Munger 

Bhagalpur ... about ... 

^ Araria Sub division of Purniya ... 
Barb „ Patna 


2:3,15,207 

21,03,0:37 

18,10,894 

20,00,000 

3,05,040 

2,47,076 


Total, ... ... 87,87,014 


§ 5, This Grammar went to the Printer more than a year and a half ago. 
When the manuscript was despatched, with •the exception of Mr. Beanies 
notes on the Bhojpuri dialect there was no other philological work from 
which I could obtain any help regarding the Bihar dialects. Under the 
circumstances, I purposely avoided mentioning certain facts which I had 
noticed, but which, mistrusting my own uncorroborated ear, I thought de 
manded consideration and reflection before stating. One of these, thanks to 
Dr. Hoernlc’s Gaudian Grammar, has since become one of the commonplaces 
of Eastern Hindi Grammar. I allude to the existence of the short vowels 
e, S, <??, and These vowels have no symbol in the alphabets of 
Bihar, being represented like their long congeners as follows ; e or c, ^ o 
or 0 , § ai or ^ (tn or au* The fact is, that just as the simple 
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vowels have each a short and a long form viz: a and a, i and i &c, so also the 
diphthongs have each a short and a long form, viz: e and <?, d and o, di and ai 
and d/t and au. Instances of these short diphthongs will be found in § 1G7 
(note) ; and as diphthongs are liable to exactly the same rules as regards 
shortening as the simple vowels, the rules in § 148 apply to them also. 
Hence, subsequently to § 1G7, I have marked short diphthongs wherever 
tliey occur. Note that the words this, and that, (§§ 85 & 8G) are 
pronounced eh' and dh\ 

The rules as regards shortening of vowels and diphthongs in verbal in- 
flections have been given by me in § 148 ; but another important rule, lirst 
given by Dr Iloernlc, for the shortening of vowels an.l diphthongs in words 
other than verbs, must be given here. As adapted to this Maithili Grammar 
it is as folio W 4 ? : 

(1) As regards «, this voavcI is always shortened if it comes in the 

antepenultimate syllabic or earlier in a word. Thus in tlie word chdur, 
rice, the d is long, because d is only in the penultimate syllable ; but the 
longer form (see § 17) is cluiurud (or coutracted cliaumd) in 

which the a is short, as it is in a syllable earlier than the antepenultimate. 
Again there is xmT jRdmd a proper name, in which the first d is long, but in 
tlie vocative it is ram'vd, in which the lirst a is shortened, ^it being in 
the antepenultimate syllabic. 

(2) As regards other vowels and diphthongs they arc liable to ho shorten- 
ed in the antepenultimate only if a consonant, which is not euphonic or 

icn, follow. If, however, in a syllabic earlier than the antepenultimate, they 
are liable to be shortened no matter whether a consonant or a vowel follow. 
Thus Oy this, makes its genitive '’^^xokary with a long o, but its accusa- 
tive is olc'rA with a short d, as this d falls in the antepenultimate 

and is followed by a consonant. So also the e in ( see § 34 ) nhiid is 

short. 

In counting syllables for applying this rule, it must be remembered that 
a filial silent consonant (see § 7j must not be counted a syllalde, as it is 
counted in § 148. Thus ohar is only two syllables, while 

dh'rd is three syllables. 

TJicre is only one exception to this rule, — it is that the final syllable e 
of the instrumental case is not considered as part of the word, but as a 
separate word. Hence we have TTlDfif ])dnie, and not panie with 

the short. The word, however, though written pdnit is pronounced panic 
with the a short. ^ 
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§ 70. All optional Ibrin of the instrumental singular of t i, “ this’ is 
I have not met any corresponding form for ^ o, “that”. 

§ 85. For ch\ eh and aih are sometimes used. 

§ 80. Similarly for *^11% dh\ we find d/e, and aUh. 

§ LOi?. A^oTii], as to spelling, that verbal forms containing ^ «/, are 
Ircipiently written with ai. Similarly verbal forms in ^ au are fre- 
ipujiitly written with au- So that deJchait is sometimes written 

dekhait, and dekhiau, sometimes dekliiaii. 

In poetry q ai when final is fretiuenily written ay : e.g. dekhiai 

is written sometimes dekhiay. 

§ ILL 1 have omitted a common form for“ he is”, ah\ No other 
forms from this root are, so far as my experience goes, in use. 

§ 117. Add present piU’ticiple achkait existing” , 

§ 102. The forms of the prospective conditional may also be used for 
the imperative, and vice versa. 

In poetry the prospective conditional is very commonly used as a simple 
present. When this is the case, the third singular non-honorific may have also 
the following additional forms, dehhy dekhcy ^ dekh\ dekhai 
(or dekhay), and dekhaai. So also in intransitive verbs. 

§ 133., 3rd Future Hon. — An optional form for this person is 
dekhath\ frequently, however, written dekhat'h'. 

§ 107. Fast Tense . — The use of the dipthongs ai and au in this tense 
is regulated by the following rules. 

(1) Transitive verbs (including causals) generally take and so also 

does gtfcd, “to sing”. Hence we have in the first person paulali Hy 

“1 obtained”, gaula1i9iy “ 1 sang”, charhaulaK “ I caused to 

a-cend”. The past participles of these verbs are pddl, ydol, 

and charhddl. The principal exception which 1 have met is the 

verb khdeh, “to eat”, which makes its past tense khailaK^y and 

its past participle khdel : the form khdoly I have, however, met, 

once or twice, though said to be incorrect. 

(2) Intransitive verbs as a rule use the diphthong ai. Thus aghdeby 

“to be satiated”, past part, aghdely and its 1st pers. past, 

“I was satiated”, so also “confused,” 

deZ, “come”, and hafhardely “agitated”, from the intransitive 

verbs ghaVrdehy dehy and respectively. . 

§ 189-3. The verbal noun (oblique form in q dt ) of the verbs %q dehy 
to give, and ^ Zc6, to take, inserts an ?T wt, thus, ^fi^demdi, lemat, 
gen. demaik Ac. Verbs whose root ends in \ i, insert & q & in this 
form: £.g. fql pibdt from piab, to drink. 
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Sl<^ka' fn z/?./*. c A^z^'a^'Z/tr s 

f:^ AIcZAiZd'. - 


I'TlSWfiT livu 


I A^ KodfO-lZu. rJuircu^/.fr ^,5 ru?^ iuI^zpt^zA for wrttiTi^ 
ScJLn-fikriZ ft Aajts no /’orr7i / '<fr sAort r a^zzt 

Azzfi fw^cerTm’Vfy^/ ^a 








ERRATA. 


In spite of great care, the follow iiig crroib ol* the press, wliicli are owing 
to llie difficulty experienced Ly tlic printer in printing an entirely foreign 
language, have been detected. I be necessiiiy eorrectu'ns sbtadd be made, as 
some are important. They arc printed on erne side c nly of the paper so Ihat 
each correction can be cut out and pasted in the propc‘r place in the bi dy 
of the work. 
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The currents which a dynamo-electric niacliine is aide to gejierato 
through a small external resistance, arc so enormously strong and also so 
constant and exceedingly cheaiJ, that I liave always thought it would be 
of technical as well as of economical imporlanco to use them for signalling 
pur2)oscs. The dilliculty only was how to solve the problem practically. 
Manifestly, tlie currents could not be ])roduced through tlie tclegra^jh lines, 
in the ordinary manner of ai)plying dynamo-chiotric machines, for, in the 
first place, telegraph lines offer high resistance, and, in tlic second place, 
the use of the closed-circuit ^gsteni would b(}come imperative. However, 
some time ago a very simjde method occurred to me which appears to con- 
tain the germs of practical success, and, having lately made some experi- 
ments on the subject, I do not hesitate to communicate the result. 

Suppose we have a dynamo-electric machine, the two terminals of 
which are connected by a resi.st.ance r through which any kind of useful 
work is to be performed by the current. 

For instance, during the night, r may consist of an electric arc, and the 
useful work done by the current is given out as light for the signalling 
office-; or during the day-time r may consist of another dynamo-electric 
machine which acts as an ordinary electromagnetic engine, performing 
1 



2 


L. Schwendler — Telegraply with Fractional Currents. [No. 1, 

some useful mecLaiucal work,#, e., pulling the punkhas, lifting messages, 
producing a draught of cool air, &c. ; or the current may be made to pass 
through a galvanoplastic apparatus in connection perhaps with the Survey- 
or General’s Oflice, &c. 

Now connecting the negative pole* of such a dynamo-clcctric ma- 
chine to earth, the positive pole to all the lines terminating in a telegraph 
office, while the two polos arc permanently connected by the resistance r 
through which the current produces the useful work above-mentioned, then 
it will be clear, without demonstration, that all the linos so connected can 
bo provided with signalling currents (which arc exceedingly weak as com- 
pared with the strong main current) by simply tapping the main current, 
and that without perc^cptibly reducing it, i. e., without affecting the useful 
worlc performed by the main current through r. Sup])osing that the useful 
work performed by the main current repays all the expenses connected 
with the erection and working of the dynamo-electric machine, then 
obviously this would be a method which would supply the signalling currents 
for nothing. Tin’s might be an inducement for telegraph-administrations to 
introduce the electric light, since they would get the signalling purrents 
into the bargain, and the costly and cumbersome galvanic apparatus might 
be dispensed witli. 

All example will show this more clearly. A Siemens dynamo-clectrio 
machine of medium size can easily be made to produce through an 
electric arc a current of JIG, 000 milli-ocrstcdts, of which not more than 
8 miUi-oerstedts are required to work the Siemens’s polarized relay with 
engineering safety. Suppose that the sent current is made equal to 
twice the current which is required to arrive, wc have the following calcu- 
lation for Calcutta office : — 11 long lines terminate at Calcutta, hence 14 x 
6 = 84 milli-ocrstedts would (as a maximum) have to be tapped off from 
the main current of 30,000 u\illi-ocrstedts. This represents a loss of only 
0 28“/^ , — which is so small that not even the most sensitive eye would be 
able to detect any variation in the light. 

Hence in this case wo would feed the Telegraph lines with currents 
which actually cost nothing, as the electric light alone w^puld repay all 
expenses. 

During my recent light experiments in London, it was experimental- 
ly established that the current in milli-ocrstedts winch a dynamo-electrio 
machine is able to produce, can be expressed as follows : — 



• In India wc use positive signalling currents. 
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E and k are two constants for any dynamo-electric machine. E is an 
electromotive force in volts ; k is of such dimensions that v k repre- 
sents an electrical resistance ; m is the internal re.sistance of the dynamo- 
elcctric machine ; r is the external resistance tlirough which the useful 
work by the main current has to be performed. 

m and r are to be expressed in ohms. The resistance of the leading 
wires has been supposed nil. 

If we call 11 the resistance of a telegraph line, which we wish to feed 
from the main current, then the signalling current passing into that line 
when the main current is tapped would be 


^ / V y 

Or ^ } • lOQQ ^ 

It 4" ^ «• + m ^ It 4- 


and this current, in the ease of the Indian linos, should not bo less than 6 
milli-oerstedts. Hence we have the following equation : — 

- V + m / 

? X -t; = 0 

j Jv + »• 


E 


I — e 

r 4- in 


from which r can bo calculated, since E, ic, m, v and It are known. 

I need scarcely point out, that as It is invariably so large that r can 
be neglected in comparison with it ; the current in o}ie lino only depends on 
the resistance of that line, and not on the resistance of the other lines in con- 
nection with the dynamo-electric machine. Hence the signalling through 
one lino is not inllucnced by the signalling on other lines ; and in this re- 
spect the method is on a par with signalling through different lines by 
separate batteries. 

We will take a special case. — For a Siemens’s medium machine, making 
r = 3, we have a main current of about 17,710 milli-oerstedts, and the 
current passing into a line of 8000 resistance (800 miles of wire) would 
be 6’6 milli-oerstedts. Supposing that all the Idi lines at Calcutta office 
are to be supplied with 6*0 inllli-ocrstedts each, the current carried off 
would bo 6*6 ^ 14 = 92*4 milli-oerstedts, or 0-5 % the main current. 

It is best to make all the lines equal in resistance by adding to the 
shorter lines some artilicial resistance. This measure wouhl prevent a dead 
earth (occurring on ono of the lines and close to Calcutta) from having any 
effect on the working of the other lines. In Europe, where the lines are 
much shorter, the signalling currents supplied by a given dynamo-electric 
machine, working through a given resistance r, could be much greater than 
6*6 milli-oerstedts. 
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For any given R (resistance of the line) the currents can be increased 
by selecting a dynamo-electric macliine with the right internal resistance. 

The advantages of the method appeared to me sufficiently great to 
justify a practical trial : — 

Experiment, October 11, 1879. With a Siemens’s dynamo-electric 
machine (medium size) I produced a powerful electric light ; and between 
the poles of the dynamo-electric machine I connected up four artificial 
lines, each of 10,000 units resistance, with relays ranging between 500 to 
1000 units. These four parallel circuits worked very well, singly and 
simultaneously. No variation of the electric light during telegraphing 
could be noticed, even when the lino resistance was reduced to 1000 units. 
Further, the resistance of one line Avas increased to 20,000, and the 
signalling currents were still sufficiently strong (l*G milli-oerstcdts). 

Expch'iment, October 14, 1879. Same as above ; but a brancli current 
Avas conveyed l)y the store-yard line (from the store-yard where the djmamo- 
electric machine with its electric light was put up) to Calcutta signalling- 
office (4 miles), and one of the Agra lines (850 miles in Icngtli) worked by 
this current. 

The sent current, measured at Calcutta, was 9'G niilli-oerstedts; the 
received current, measured at Agra, 1*85. The great loss was due to the 
exceedingly low insulation of tlie lino near Calcutta, It is now the break- 
ing up of the monsoons, wlien the climate in lower Bengal represents almost 
a hot vapour bath. 

Several messages Avero sent to Agra, but no variation in the electric 
light could be observetl. 


II . — On the Occurrence of the Music -Deer in Tibet. 

By R. LyoeivKEr, B. A. 

(Rcecivod XoA'cmher 170i, 1879.) 

Some degree of doubt seems, hitherto, to havo prevailodjimong natura- 
lists Avhether the Musk-Deer (Moschus) occurs on the Tibetan plateau, or 
whether it is confined to the wooded districts of the Alpine Himalayat 
Thus in a paper contributed by Mr. W. T. Blaiiford to the ‘ Proceedings 
of the Zoological Society of London,’* the author says that he has grave 
doubts whether the Musk-Deer occurs anywhere on the Tibetan plateau. In 
a paper published by myself in the Society’s Journal, f I mentioned that, 
from having seen skins in Ladak, as Avell as from the fact of the Ladakis 
* 1867, p. 634. t 1877, Pt. II, pp. 287-8. 
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having a name for the animal, T was of opinion that the Musk-Deer must 
occur somewhere in Tibet, though I had at that time no positive proofs to 
offer. Lately, however, 1 have obtained such evidence as seems to leave 
no doubt that this animal should bo reckoned among the fauna of 
Tibet. 

Firstly, it will, I think, be generall}" admitted that the musk-pods of 
the Musk-Deer are an important article of export from Tibet to India.* 
Although this affords primd facie evidence tliat the Miisk-Dccr occurs in 
Tibet, yet it might be objected that this musk was first taken from China 
to Tibet, and thence exported through Nepal or Ladak to India ; I, there- 
fore, now ])rocced to bring forward the more direct proofs of the occur- 
rence of the animal in Tibet proper. ^ 

The earliest evidence which I have to notice, is that of the great tra- 
veller Marco Polo.f That Avrlter mentions the occurrence of the Musk- 
Deer at a place which he calls Frgiul, which Colonel Y'ulc locates to the 
north of Tibet, and south of the great Gobi desert, in latitude tO®. From 
Marco Polo’s description, tlicre can bo no doubt of the identity of the ani- 
mal referred to with the Musk-Deer, though ho commits the error of men- 
tioning a pair of lower as well as up[)er tusks. Again, the same traveller J 
mentions the occurrence of, the same animal in eastern ^i’ihet, probably 
somewhere near the longitude of Lhasa, and also that the Tibetans call 
the animal Ourcri. 

A later traveller, Mr. Bogle, the envoy of Warren Hastings, describes§ 
most circumstantially the hunting and capture of a Musk-Deer (or, a^i he 
calls it, Musk- Goat) at Riiijaitzay, whicli is situated north of the Tsanpu 
river near Shigatzo in Tibet. Mr. Bogle describes the animal as being 
hornless, coated with stiff hair, and witli tusks ile])(mding froin the upper 
jaw of the male : he also mentions tliat the Tibetan Musk-Deer is of a 
lighter coloui*than the Musk-Deer of Bhutan. This description loaves no 
2)0ssible doubt as to the animal referred to. 

General Cunningham || mentions that the Musk-Deer (known to the 
Ladakis as La) is found in Tibet as well as in Kashmir. 

During tl^e past summer, I met in Lahiil with a Tibetan who had 
formerly occupied a high oificial position at Lhasa, and who informed mo, 

* Markham, ‘Tibet.* Int. p. cxxii, p. 197. 

Hodgson ‘Trade of Nopal.’ 

Cunningham. ‘ Ladtik,* p. 242, 

t Yule’s ‘ Marco Polo,’ Vol. I, p. 267. 

t Yule, loc. cit., Vol. II, p. 37. 

( Markham, loc. cit., p. 114. 

II .Loc. cit., p. 202. 
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that the Musk-Deer was of common occurrence on the Tsanpu river in the 
neighbourhood of Lhasa. 

Mr. W. H. Johnson, the Governor of Ladak, informs me that the 
Musk-Deer is found in the country below and to the cast of Lhasa, along 
the course of the Tsanpu river. The rnusk brought from this district, Mr. 
Johnson says, has wrongly acquired the name of Khoteu musk ; this seems 
to have originated from the fact that when Khoton was a largo Buddliisb 
city, and important trading place, the musk was carried there from Lhasa, 
and thence to India. Mr. Johnson also observes that the Musk-Deer occurs 
only where the birch tree grows. 

The whole of this evidence taken together appears to me to afford 
abundant evidence .as to the occurrence of a species of Moschus in Tibet, 
though I have no means of knowing whether it be the same as M, moschi- 
ferus. The Musk-Deer is of common occurrence in Bliutan, and it appears 
to me to be probable that it extends north of that district in most of the 
open countries up to Tibet, and thence across, or round, the Gobi desert into 
Siberia. 

The occurrence of the Musk-Deer far in on the Tibet plateau is a fact 
of considerable importance, as it is the only instance of any of the large 
mammals of the forest clad Alpine Himalaya extending its range into the 
dry and desert regions to the north. 

In my former paper, quoted above, I thought it probable that the 
Musk-Deer occurred in Ladak ; this, however, 1 now iind is not the case ; 
I can find no evidence of the animal occurring anywhere in the upper Indus 
valley. 


III. — Note on some LaddJc Mammals, — Ny R. Ltdekkeh, B. A. 

Otter, — In his report on the Mammalia of the second Yarkand Mis- 
sion* (p. 32), Mr. W. T. Blanford mentions that the late Dr. Stoliezka, in 
his notes, referred to the occurrence of a small species of otter (Lutra) 
in the Indus at Leh, but was unable to procure a specimen. 

During the past summer I purchased at Leh a flat skiii of an otter, 
said to have been obtained from the Indus at Shushot, near Leh. This skiii 
is of very dark colour superiorly, and the length of the body- part is about 30 
inches ; the tips of the hairs are paler. Unfortunately, neither the skull 
lior the claws remain in my specimen, so that specific determination is quite 
impossible. The skin, however, seems to be very like that of the European 

* * Scientific Results of the Second Yurkand Expedition,* Mammalia, by W. T. 
Blanford. Calcuttii, 1879. 
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otter (Z. vulgaris), and the animal, therefore, may very possibly belong to 
the same species as a skin obtained by Major Biddulph in Gilgit (? from 
the Indus), and which Mr. Blanford, in the above-quoted note, thinks is 
very like L. vulgaris. 

I learn from Mr. Elias, the British Joint-Commissioner at Leh, that 
otters are said to be of common occurrence at the bridge which spans 
the Indus below Leh ; these otters live in the stone-work piers of the 
bridge. I may add that Mr. Elias has promised to endeavour to procure 
a specimen of the skin and skull of one of these animals. 

Dr. Stoliezka speaks of the Loli otter as being a small species ; since, 
however, ho never procured a specimen, and as my specimen is a large skin, 
it is probable that Stoliezka’s estimate of size was not j)xaot. 

Marmots. — I cannot quite agree with Mr. Blanford* in calling tho 
Bed Marmot {Arctomys candnLm) the common marmot of Ladak, as it 
appears to me that the species is onl^'' found on the outskirts of that region. 
I have procured specimens of that species on tho range between Kashmir and 
Tilel (Kishongjinga vall(jy), on the pass between Tilel and Dras, and on both 
sides of Uie Zoji-La, separating the latter ])lace from Kaslimir. I have, 
however, never seen this species in tlie more interior parts of Ladak, 
where it appears to mo to bo replaced by Arclomys himnlaynnus, or tho 
Yellow Marmot, which appears to me to be entitled to be called tho 
‘‘ Ladak Marmot” excellence, i have seen or procured speciniens of tho 
latter species, from the mountains above Khalehi, on tho Indus ; on tho 
pass se])arating the Markha river from the Gia river, to the south of Leh ; 
and, still further sovith, on Kiang-Chu Maidan, in Itiipsii ; to the north 
of the Indus in Ladak, on the Chang and Kai })asscs, forming tho water- 
shed of the Indus and Shyok rivers ; around the Pangong lake ; and in tho 
Chang-Clienmo valley. Arctomys seems to me to be conhned to 

the country on the confines of the rainless districts, w'hile A. himalayanus 
occurs only in the inner, and thoroughly Tibetan, districts. 

In the field, the two sj^ecies can be at once distinguished by their re- 
spective cries. The cry of the Red Marmot is a ])eeuliar long sereaming 
whistle of great shrillness : the Yellow Marmot on the otlier hand utters 
a short chiiq)ing bark. It is not easy to convey an idea of the two sounds 
to tho reader, but when they have been once heard in the field, they never 
can bo mistaken for one another. 

I should be much inclined to doubt the suggestion of Mr. Blanfordf that 
tho marmot said by Dr. Stoliezka to range up to a height of 17,C00 feot 
in Ladak is A. caudatus ; it is much more likely to be A. himalayanus, which 
I have killed above 18,000 feet ; the former I have never seen above 14,000 
feet (Dras and Tilel pass). . . 

* Loc. cit. p. 37. 


t Loc. cit. p. 39. 
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IV . — A Slc(‘tch of the ILlstor^ of the Fossil Voriehrata of India . — 

, By R. ljyj)EKra':ii, R. A. 

(Received January Gth ; road FcLruary 41h, 1880.) 

As far as I am aware, there has not hitlicrto been written a complete 
history of the whole Fossil Vertebrate Fauna of India, as far as it is at present 
known to us, and T liave, therefore, tliouglit that it may interest many 
members of this Society, as well as others, to know somethin*^ of the extent 
and affinities of this fauna, without the labour of wading through the 
various w^orks in which its history is recorded. The history of the Fossil 
Vertebrata of India is, indeed, intimately connected with this ancient 
Society, since some of the earliest workers in this branch of enquiry wore 
formerly among its members, and many of the results of their labours are 
to be found scattered througli its earlier records. Pre-eminent among those 
workers will always stand out the names of Paker, Durand, Cautley, Colvin, 
Falconer, Hislop, M’Clelland, and Spilsbury. And it must ahvays be 
remembered, to their honour, that those workers in this most interesting 
de2)artment of palieontology were solely amateurs, and that in their time 
the study of vertebrate paheontology in this country was encumbered 
with difficulties of which we, at the present day, can have no adequate 
concc 2 )tion. The labours of Mr. Ili.slop were niainl}" cx 2 )ended in searching 
the Gondwana rocks of the Central Provinces, from which he obtained 
many interesting remains of reptiles, batrachians, and fishes ; Col. Sykes’ 
collections were chiefly made among the fossil fishes of the Deccan ; while 
the field of labour of the other workers lay mostly among the maminali- 
ferous beds of Northern India, and the Narbada (Nerbudda)' valley. 

I very much regret to say that since these illustrious workers, no 
amateurs in India seem to have entered u])on this interesting field of 
research, and during the five years wdiich I have been ujion the staff of the 
Geological Survey of India, wc have not, I believe, received, in the Indian 
Museum, a single fragment of a fossil vertebrate from a non-professional 
worker. It is partly in the hope that this ^mpor may reach the eye of 
amateurs interested in natural science, and especially of those who lead a 
wandering life in India, and induce them to endeavour to collect specimens 
of vertebrate fossils for the Indian Museum, that it has been penned. 

Apart from members of the Geological Survey of India, to whom I shall 
refer presently, there are other workers who, though not members of 
this Society, have contributed largely to the history of the extinct verte- 
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braie life of India. Noticeable among these are the names of Buckland, 
Crawfurd, and Clift. Ci*a\vfurd, on his return from his missioii to the eourfc 
of Ava in 182G, brought back some Tertiary mammalian remains from tha 
valley of the Irawadi, which were among the first obtained in Asia by 
Europeans, and which were subsc(piontly described by the late Mr. Clift in the 
‘ Transactions .of the Geological Society of London.’* In the same volume 
of the ‘ Transactions,’ a memoir was also published by the late Dr. Bucklfind 
on the Ava bones. Another memoir also appeared in the same volume by 
Mr. Pentland, on certain mammalian remains from the Siwaliks of Sylliet^ 
collected by Sir T. Colebrooko. As you arc doubtless aware, the fossil 
vertebrate fauna of the Siwaliks and the newer Narljadas, were subsequently 
fully illustrated, and in pai*t described, by our formcr«illustrious associates, 
Falconer and Cautley, the results of whose labours are abundantly dispersed 
through our Society’s publications, and displayed in tliat now classic work 
the ‘ Fauna Antiqua Sivalensis.’ 

Dr. Charles Murchison, the editor of the ‘ Palaeontological Memoirs’ 
of Dr. Falconer, has rendered one of the most important services to the 
cause of Vertebrate paheontology in this country, by collecting and publish- 
ing the scattered notes and memoirs of that distinguished imlajontologist. 
Professors Owen and Huxley have contributed largely to our knowledge 
of the fossil Kept ilia and Datrachia of India ; while the fossil fish have 
been enriched cither by the discoveries or the writings of Messrs. Egcrtori, 
Miall, Sykes, and Walker. 

A valuable memoir on the extinct Siwalik genus Sivatherimi was 
contributed to the ‘ Geological Magazine’ by Dr. Murie ; another on Bra» 
matherium^ by Mr. Bettington and Professor Owen, to the ‘ Joimial of the 
Iloyal Asiatic Society.’ A few Siwalik fossils collected by the Messrs. 
Schlagintwoit»wcro described in the German ‘ Palaeontographica’ by the 
late H. von Meyer. The late Dr. .1. E. Gray also determined a few of 
the Indian fossil reptiles. Professor A, Milne-Edwards determined some 
Siwalik bird-bones. Some mammal-bones from the Tibet Tcrtiarics were 
. determined by Mr. Waterhouse. 

Among tlfe later contributors to our knowledge of the fossil verte- 
brata of India must be mentioned Professor Kiitirneyer, who has afforded 
valuable information on the Siwalik ruminants in the British Museum ; 
and Mr. P. N. Bose, who has described some of tlic fossil Siwalik Carnivora 
in the same collection. Mr. Diivies, of the British Museum, has also 
contributed to the ‘ Geological Magazine’ a valuable paper on Siwalik 
birds. Professor Leith Adams lias published some notes on Mlepha& nami- 
diem in the Palajontographical Society’s publications. 

The above names are only the chief among the workers in Indian 


* Scr. 2, Vol. II. 
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vertebrate 2)rtl;uo]itology who are unconnected with the Geological Survey 
of India. Of tlie former or present ollicers of that department, 

I must mention, among discoverers, the names of Messrs. W. T. and 
jr. F. Eliinford, Foddon, Foote, Hacket, Hughes, Medlicott, Theobald, 
Tween, and Wynne, and, among writers, Messrs. W. T. and H. F. Blanford, 
Foote, Oldham, Stoliezka, Theobald, Waagen, and, lastly, myself. 

Minor contributions, in the way both of specimens and papers, have 
been made by other gentlemen, all of whose names it would be both tedi- 
ous and diHicult to bring together, but for whose exertions the workers 
in this branch of enquiry have, none ilie less, good cause to he grateful. 
Among these names 1 may mention. Bell, Hr. (Tchthyolitc from Kach)j 
Blyth, E. (Siwalik Mammals) ; JJurney, Col. (Ava Vertebrates) ; Burt, 
Lieut. (Jamna Bones); Cantor, T. (Siwalik lish-skull) ; Carter, Dr.; 
Colebrooko, Sir T. (Tibet Tertiary Mammals) ; Da we, W. (Tertiary Verte- 
brates) ; Dean, E. (Jamna IMammals) ; Everest, liev. li. (Siwalik Verte- 
brates); Felix, jMajor, (Narbada Mammals) ; Foley, Capt. {Dioilon from 
Kamri Island) ; Frazor, Ca 2 )t. (Narbada Mammals) ; Fulljames, Capt. 
(Ferim Mammals) ; Godwin-Austen, Col. (Siwalik Mammals) ; Gowan, 
Major {Archegomurm from Bijori) ; Iliigel, Baron (Perim Fossils) ; Ewer, 
W. (Siwalik Vertebrates); Livsh, Dr. (Perim Vertebrates); Ouscly, Col. 
(Narbada Mammals); Popper, Miss (Perim ]\I animals) ; Phayre, Sir A. 
(Ava Mammals) ; Prinsop, J. ('JVrtiary Mammals) ; Bivett-Carnae, IF. 
{Archegosaimis from Bijori) ; Boyle, (Siwalik IMammahs) ; Sim, Lieut. 

from Bijori); Smith, Capt. E. (Jamna Mammals); Stra- 
choy, Gcnl. (Tibet 'Fertiary IMammal.s) ; qVail, Dr. (Tibet Tertiary Mam- 
nulls) ; and \'crehero, Dr. (Siwalik Mammals). 

The extinct vertebrate fauna of India, with the noticeable exception 
of the mammalian upper 'J ertiary fauna, is generally remivkablo for its 
extiYiiue poverty ; a i)0verty which may be duo in some cases to the want 
of adc(]uate research, and in others to the small number of fos.sils preserved 
in the different strata. Only hero and there, in the great Gondwana 
s(‘ries of India — which, as far as regards its higher and fossiliforous jiart, ^ 
in serial iiosition, in inineralogical coniiiosition, and in ‘its fresh-water 
character, seems to correspond very closely with the Trias- Jura of the 
Connecticut valley in America, — do we find fossils locally abundant, as the 
reptiles of the Panchet grouj), and the fish and reptiles of the Kota- 
Maleri and neighbouring groups. With the excejjtion of a few CiH3taceous 
reptiles, the fos.sils from the above-mentioned grou^is, which are really very 
few, are the only representatives of the Pre-Tortiary land and fresh- water 
vertehraio fauna of which we have any traces in India. 

In 2)liico of the numerous and gigantic dinosaurs of the secondary lands 
of Eurojie and America, we have in India only here^and there a few bones. 



1880 .] 


11 


irisfort/ of the TTossil Vertchmta in India. 

indicating til 0 former existence of a small number of species; while of 
the more specialized and bird-like dinosaurs of those countries, wo have as 
yet no trace in India; neither of the toothed birds, w'hich present so 
remarkable a feature in the secondary epoch of America, are there any 
vestiges in India. The numerous species of tiie volant and toothed 
pterodactyls of Europe, and of their toothless representatives in America, 
are also totally unknown from Indian strata. 

Of the gigantic estuarine or marine saurians, so characteristic of tho 
secondaries of Europe and America, Indian strata have hitherto only yielded 
a few remains of a single Ichtlnfonnurus and Plesioaounts, Of the low^er 
bairachians, only a few species are knowm from the (probably) 'Jh-iassic 
rocks of India, and the great number of species so«charactoristic of the 
.Carboniferous and Trias of Europe are almost totally ui\rej)resi‘nted in this 
country. The marine lisli fauna is likewise remarkable for its general 
poverty,'* 

It must, however, be observed that many of the vertebrates which do 
occur arc only known by a single skull, or a tooth, or a few boinjs or 
scutes, a*id it, tlierefore, seems probable that many other species must have 
left similarly scattered remains through the strata of India,, wdiich from 
their extremely locardistribution have hitherto (jscaped detection. 

No distinctly recognizable traces of mammals have been as yet de- 
tected in India below the Nummulitic rocks, and in the latter only by a 
few gcnerically undeterminable bones ; indeed, w’c meet with no Avell- 
dcveloj)ed mammalian fauna till the period of tho U[>por Miocene and 
Lower Pliocene, when we suddenly come upon the evidence of tho former 
existence of a vast and varied fauna wdiich is, ])rohably as numerically 
abundant in its species and genera as any known fossil Fauna in the w^orld. 
Previous to Jhc Tertiary, tho whole history of mammalian life in India 
is a complete blank. The bird-fauna of India, with a few cxccj^tions, is 
almost totally unknown previously to tho present epoch. 

'Jlie above remarks have an important negative bearing on evolution. 
We know that the greater part of thei^cnin.snla of India has existed as land 
for an incalculable period of geological time, — at all events from tho Triassic 
epoch, and w^e further know that in other regions mammals have existed on 
the globe since tho Tria.ssic, and birds since the Jurassic, period. As regards 
the above two groups of vertebrates, India throws not a single ray of light 
on their origin. Wo have not a trace of any one of the curious generalized 
forms of the Eocene mammals of North America in the strata of India, 
and yet we cannot think that ancient India was almost without mam- 
malian life till the upper Miocene. It is indeed probable that the lost 

* Marino rocks are absent over most pjirts of ponin.sular India, though present in 
force in Tricliinopoli, Kacji, Sind, and the lliinulaya. 
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mammals of Secondary and eai'ly Tertiary India may have filled many a 
2 )uzzling gap in tbe animal series. 

It is the same with the reptiles, which were doubtless the dominant forms 
during tbe epoch of the Trias- J ura, and which have only hero and there 
left a trace of their former existence in this country. Why may not many 
forms of those half-birds, half- reptiles have inhabited Secondary India of whose 
existence we have ample proofs in other countries ; and why may not many of 
such Indian forms have still more closely bridged the gap which even yet exists 
between birds and reptiles ? Great and numerous as the advancements 
in uniting the scattered links of the broken chain of vertebrate evolution, 
it must ever be borne in mind that, while we have evidence of a large Secon- 
dary land-surface likp India, which has hithei*to yielded scarcely any links 
to this wondrous chain, we must never despair if we find that other coun- 
tries are still of themselves unable to make the chain extend across all the 
gaps, owing to the want of a few links. Who shall say that such missing 
links never inhabited Secondary India, where their remains either still lie 
buried, or have been for over lost beyond recovery ? I, indeed, imagine that 
early India must have teemed with reptiles, and perhaps with higher forms 
of life, for it is inconceivable that this country was once mainly a mere 
forest of plants, of the existence of which we have such ample evidence in the 
Trias- Jura, unenlivened, excc])t in one or two small spots, by vertebrate life. 

I now proceed to sketch what is known of the fossil vertebrates of 
India, commencing with the lowest class, and tracing it through the various 
formations from the lowest in which it occurs to the highest ; and similarly 
with the liigher classes. I must premise that very many of the Indian 
fossil vertebrates are only known by extremely scanty remains, and that 
their alfinitios are consequently obscure. Of otliers, again, only very slight 
preliminary descriptions, without figures, have yet been published, and con- 
sequently foreign palajontologists have not yet had the opportunity of 
companng them with other species, by which their affinities might bo 
more fully illustrated. 

Fossil Fishes. 

• n 

Carhoniferom. — The earliest fishes of which wo have at present any 
record in India are only known by some few teeth and fin-spincs, collected by 
Dr. Waagen and Mr. Wynne of the Geological Survey, in the Salt- Range of 
the Punjab, and described by the former writer in the * Palaoontologia Indi- 
ca.’* These fish remains were obtained from strata termed by Dr. Waagen 
the “ Product us- Limes tone,” corresponding in the main to the Carbonife- 
rous. Sigmodm duhim is a fish belonging to a new genus founded upon 
a single tooth ; this tooth is of an elongated conical form, and much resem- 
* Scr. XIII, parts 1 and 2, 1879-80 ; the latter port in tho press. 
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bles tlie teeth of some saurians ; it is referred by Dr. Waagen to the 
ganoids. Another tooth, referred provisionally by Dr. Waagen to the genus 
Foecilodm, under the name of P, paradoxus, is of the flattened cestraciont 
type. Pstphodus indicus is a species formed upon the evidence of anothcT 
tooth. Both these genera belong to the Cochliodontida, which Dr. Waagen 
classes among the Dipnoi, though they are more generally referred to the 
Elasinobranehii. Of the undoubted Elasmobranchii (Selachii), Dr. Waagen 
describes four species, belonging to three genera, from teeth, and four 
species, belonging to two genera, from fin-sj)ines (ichthyodorulites). Of 
the teeth, two are referred to a genus (^HeJodopsis) allied to Helodus, 
under the names of IL elongata and H ahbreoiata, A fragment of a 
tooth is referred, without specific determination, to the European genus 
Psammodusy characteristic of the Carboniferous. A fourth tooth is refer- 
red to the European genus PetalorhyncuSy with the spcciflc name of P. 
indicus : it is extremely doubtful \«rhether Petalorhynchus is really distinct 
from Petalodus^oi the Carboniferous. Of the spines, or “ ichthyodoru- 
lites,’ ^ three specimens are referred to the American Carboniferous genus 
Xystraqinthus, under the names of X. gracilis and X. major X. gigan^ 
tens. If I rightly understand Dr. Waagen’s notes, he thinks it possible 
that these spines may belong to Helodopsls, A tliird spine is referred 
to a new genus under the name of Thaumataennihus hlanfordi. 

As far as the evidence of these fishes goes, we find that the costraciont- 
' toothed sharks were the dominant forms in the Indian, as well as in the 
European and American Carboniferous. • 

Trias- Jura . — In the upper part of the great Gondwiina system of In- 
dia, which, as I have said, probably corresponds as a wliolc to the Trias- 
Jura of other countries, remains of fishes have been found in some abun- 
dance, all of Avliich, as far as determined, are of fresh- water types, and belong 
to the Ganoidei and Dipnoi, no traces of the more modern Teloostei having 
yet been found in these rocks. The earliest groups of rocks in the 
Gondwana system in which fish remains have been detected are the Mangli 
and Sripcrmatur groups ; but ‘these remains have not yet been even genori- 
cally identified. In the Kota-Maleri* group there occur nine S2)ecies 
of Ganoids and three of Dipnoi ; the former from the Kota beds have been 
described under the genera Dapedius, Z<?^?Wqf«5,and Tetragonolepis by Messrs. 
Egerton and Sykes many of them show Liassic afHnities : the three genera 

• Mr. King has lately shown a distinction between tho Kota and Malori beds ; 
confirming the original distinction as to tho Liassic affinities of the fossils of tho former, 
and the Khioto-triassic of thoso of tho latter. 

t Quar. Jour. Oeol. fcJoc. of London, Vols. VII, IX, X, Pahoontologia Tndica, 
Sor. IV, part 2. 
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have a united range in Europe from the Lias to the Eocene : Lepidotus is very 
characteristic of the Wcalden of England. Of the Maleri Dipnoi, teeth of four 
species of the living Queensland genus Geratodus were named by the late 
Dr. Oldham, three of which have lately been figured by Professor Miall,* 
who does not admit the fourth species, G. ohlonpus, 

Cretaceous. — k few fish-remains have been obtained from the Lameta 
rocks (of middle Cretaceous age), but arc not yet determined. The next group 
of rocks in which fisli-remains have been obtained arc the upper and middle 
Cretaceous rocks of Trichinopoli ; these remains have been described by the 
late Dr. Stoliezkaf and Sir Philip Egerton. J They comprehend seventeen 
species of elas.nobranchs, ranged under the genera Corax, Encliodus, Lanina, 
Odontaspis, Otodus, O^prhimi, Ptt/chodus, and Sphoerodus, and one ganoid 
doubtfully referred to Pycnodus, No Toleostei have been described, which is 
very probably owing to the less facility with which their remains are pre- 
served ; it being almost certain that they must have been represented in the 
Indian Cretaceous seas. The above-named genera arc mainly characteristic of 
the Cretaceous rocks of Europe : two species arc common to Europe and 
India. Bones, apparently of fishes, have been lately obtained by Mr. Gries- 
bach from the Trias of Tibet. Mr. Griesbaeh tells me that these bones 
are not uncommon in the Trias limestone, but that ho has not yet been 
able to extract any specimens in a determinable condition. 

Eocene. — From the probably Nummulitic rocks of Port Blair, in the 
Andamans, and llainri Island, olT the Arakan coast, there have been obtain- 
ed thft oral teeth of a large species of iJiodon, which I have lately provi- 
sionally called Diodon foleyi, after Captain Foley, the discoverer of tho 
llamri Island specimen. § The living Diodon hystrix is now abundant oJf 
the coasts of the Andamans and Arakan, where tho genus has doubtless 
lived since tho Eocene. From Nummulitic rocks in the neiglibourhood of 
Thyatmyo, cycloid fish-scales have been obtained, || but arc not gcnerically 
determined. 

From the Nummulitics of the Punjab, some fish- scales and the dental 
plate of a species of ray (Myliohntis) have been obtained by Mr. Wynne.^ 
From strata immediately overlying the Nummulitics of Kohat, Mr. Wynne 
has obtained the incisor of a sparoid fish belonging to the genus Capitodus, 
which has been recently described by myself as G, indicus the genus 

• Falacontologia Indica, Ser. IV, part 2. 
t Ibid., Cretaceous Fauna of S. India, Vol. IV. 
t Quar. Jour. Geol. Soc. Lon. Vol. VII. 

} U. G. S. I. Vol. XIII, part I. 

II Manual of Geology of India, p. 716. 

H U. G. S. I. Vol. X, p. 43. 

** ibid. Vol. XIII, part I. 
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Oapitodus was previously only known from the Miocene of Vienna and 
Silesia, and is allied to the living genus Sargus. 

Mio-Pliocene . — From the Sivvalik rocks there were, I believe, a consi- 
derable number of lish-remains procured by Falconer and Cautley, but these 
were never described : the collection of fossil fish-remains from the Siwaliks 
in the Indian Museum is but small. Among the Teleostei, we have the 
siluroids represented by a very perfect skull, originally described in the 
Society’s Journal* by Dr. Cantor as the skull of a huge frog: subsequent- 
ly this skull was referred by M’Clellandf to the siluroid fishes. The lat- 
ter writer describes the skull as being remarkable for its great breadth, and 
as carrying teeth on the jaws, but not on the palate: M’Clolland also 
thought that the skull might belong to a species of PimeJodas : this deter- 
mination is, 1 think, certainly erroneous, because the latter genus, with one 
African exception, is entirely West Indian, and it is unlikely that a fresh- water 
genus of fishes should bo found in tlic Pliocene of India, and now only in Africa 
and the West Indies. Many of the living Indian siluroids {GlariuSy Hetero^ 
hranchusy SiluruSy Silurichfhgs) have palatal teeth, and the fossil cannot, 
therofoi’e, belong to any of tliose genera. The Indiaji genus Chacdy on the 
other hand, is characterized, according to Dr. Giinther,J by its exceedingly 
broad and depressed head, and absence of palatal tectli, and I think, therefore, 
it is not improhablo that the fossil may belong to that genus, though, in tho 
absence of specimens for conqiarison, I cannot bo sure. Detached vertebrae, 
from the Siwaliks, also indicate the existence of telcostean and, probably, 
fresh water fishes, but of what group is uncertain. Of the Elasmobranchii, 
a few teeth indicate tho former existence oF a Siwalik Lamnay which proba- 
bly inhabited the larger rivers : a single tooth from tho maramaliferous beds 
of tho Ira wadi belongs to a species of and large squali no vertebrae 

have been obtained from Perim Island. From the Siwaliks of Sind and 
the Punjab, we have some crushing palatal teeth of an undescribed fish, 
which I have lately sent home for determination. 

Scales of telcostean fishes have been obtained by Col. Godwin-Austen 
from the Tertiaries or post-Tertiaries of Kashmir ; they are not, however, 
determined. • 

Tho above notes indicate the extreme poverty of the fossil fish-fauna 
of India — a poverty, I think, in great part due to tho want of sufficient 
search. 


♦ Vol. VI, p. 683. 

f Calc. Jour. Nat. Hist. Vol. IV, p. 83. 
t Brit. Mus. Cat. of Fiahos, Vol. V, p. 29. 
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now come to the history of the fossil Batrachia 
(Auiphihiii), where we shall find an equal poverty of species and genera ; sucli 
as are known being merely, in all probability, a few relics left from a lai’go 
fauna. The oldest Indian batrachians, like their European and American 
contemporaries, belong to the labyrinthodont order, characterized by the 
peculiarly infolded structure of their teeth. The oldest form of the order 
in India is only known from an undescribed skeleton obtained from a group 
of the Oondwana system at Bijori, hence named by Mr. Medlicott the 
Bijori group.* This skull was originally exhibited before our Society in 
1864, and commented uj)on by Mr. H. F. Blanford, who thought that it 
should be referred either to Archegosaurus or Lah/rinthodon,^ adducing some 
evidence to shew that it belonged to the former genus. Subsequently, the 
specimen was alluded to as a true Arolmgosnurus by the late Dr. Oldham, J 
and still later by Mr. Medlicott. § T cannot discover what has become of 
this most interesting fossil, which is certainly not in the collection of the 
Indian Museum, where it is only represented by a cast. Judging from this 
cast, I think it not improbable that the s])ecimen really docs belong to 
ArchegoBaurus : it much resembles a skull of that genus from the European 
Carboniferous figured by H. von Meyer. || The European species being from 
the Carboniferous rocks docs not at all preclude the Indian species from being 
of Triassic age, since there is considerable difference in the range in time of 
the Pro-Tertiary land faunas and floras of the two countries ; genera having 
very frequently survived to a later period in India than in Europe. 

From the Panchet group of the Gondwanas, we have two labyrintho- 
donts, to which the generic names ]?acTiygonia and Oonioglyptus have 
been applied by Professor Huxley these genera are only known by frag- 
mentary skulls and jaws ; they were slcndcr-jawcd forms and allied to the 
labyrinthodonts of the Kcuper. They are classed by Professor Miall in 
the group Euglypta with Mastodomaurm and Capitosaurus, The fossils on 
which the two above-named Indian genera were founded are in the collection 
of the Indian Museum. Prom the nearly contemporaneous Mafigli group, we 
have another labyrinthodont, Brachyops laticeps of Owen, also belonging 
to a genus otherwise unknown, and allied to European Jurassic, and African 

* M. G. S. I. Vol. X, p. 169, (art. II, 27.) 

t J. A. S. B., Vol. XXXITI, p. 337. 

t R. G. S. I. Vol. IV, p. 70. 

§ Loc. cit. 

II Pahconlographica, Vol. VI, pi. XI, fig. 5. 

H Pal. Ind. Scr. IV. part 1. 
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and Australian (probably) Triassic forms. The skull on whiob the genus is 
founded was described by IVofessor Owen.* The European Jurassic genus 
to which it is allied is Rhinosaurm, the African (Triassic ?), JUierophoHs, 
and the Australian, Bothriceps ; the genus seems to me to bo also closely 
allied to Tud Hanna radio fm of the American Carboniferous. Brachyops 
belongs to the short-jawed grouj) of labyrintliodonts ; and, with the lirst 
three above-mentioned genera, constitutes the group Brachyopina” of 
Professor JMiall. The skull of Brarhyopa is, 1 believe, in the eollection of 
the ecological Society of London : it is reju’csented by a plaster cast in the 
Indian Museum. 

Tertiary. — From the Trias to the Tertiary is a long leap, but hitherto 
no batrachian remains liavc been found in India l)etv>4een these two forma- 
tions. In the lower Tertiaries of the island of Bombay, there occur a largo 
number of the remains of frogs b(‘longing, aj)parently, to two s])ecies. The 
smaller of these two sj)ecies was lirst described by Professor Owenf under 
the name of pnailla ; subsequently, however, Dr. Stolic/Jva,J from 
the absence of vomerine teeth ami from the structure of the limbs, referred 
tlic siDoeies to the gcjuis OA'yyloasna^ at the present time living in China and 
Siam, and, [)ossil)ly, iirliidia. A larger frog from ilie same beds, noticed by 
Professor Owen in the same paper, has not yet been generically determined. 
I believe that these Bombay frogs are the oldest representatives of the 
group. 

Fossil IIkptilics. 

Trias-Jura. — The oldest members of the class Jlcptilia hitlnu’to ?ound 
in India belong to llie orders Dinosauria and Dieynodoniia (Anoinodontia), 
and occur iii the presumably Triassic rocks of Panchot near Rfinigaiij, in 
the horizon known as the “ Panebet group ” The Dicynodon was origin- 
ally dcserib( 4 il by Professor Huxley § under the ivdim oi B. orientalia ; 
additional remains have subsequently been described by myself, || which 
show that iiiis species belonged to the sub-genus Btychoynalhm of Profes- 
sor Owen. Other remains noticed in the latter memoir, seem to indicate 
the former existence of a second and larger sp(*eies of Dicynodon. This 
group of rejitiles seems, on the whole, to be eharaeteristic of the Trias of 
India, Russia, and Africa. The dinosaur has been named Ankiatrodou 
indicus by Professor Huxley ,1| and is the only known representative of the 

♦ U. J. G. 8. L. Vul. XI, p. 37. 

t Ibid. Vul. V, p. 173. 

+ M. (h S. I. Vol. VI, p. 387. 

§ Pul. Ind. Sur. IV, Vol. I, puil I. 

II Ibid, part 3. 

H Luc. cit. 
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genus. 1'be teeth of Ankistrodon, of which only two are known, have 
laterally compressed crowns, with serrated edges, like those of the dino- 
sauriaii Megulosaumn and the mammalian Machcerodus^ and are implanted 
in distinct sockets. The genus is allied to the Jurassic and Cretaceous 
Me^alosaurus, and to various I’riassic genera. 

kVoin the Denwa group of the Gondwana system, a large crocodilian 
scute has been obtained by Mr. Hughe.'^,* * * § •• which seems to belong to Pro- 
fessor Huxley’s undcscribed genus Paramchiis, 

From the neighbouring Kota-Maleri group, wo have the crocodilian 
Tarasiichus and the lacertian Hijperodojpcdon, The genus l^nramchm 
has never been described, but only incidentally alluded to by Professor 
Huxlcyt ; it was formed for the Kcta-Malcri bones : it seems to have been 
closely allied to the Triassic Belodon and Stagonolcpis, On labels attach- 
ed to the bones of BarasurhuSi now in the Indian Museum, there occurs 
the specific name of hi^lopii^ in Professor Huxley’s handwriting, llypero- 
dcqicdonX is closely allied to the living genus Ilattcria (S^henodon), represen- 
ted by two species in the New Zealand Islands, and, accoiding to Professor 
II uxley, to the Triassic lihyncliosaurm^ though this is doubted by Professor 
Owen. 

From the undoubtedly Jurassic rocks of Kach (Cachh), there has been 
obtained (Chari group) a vertebra which I think very probably belongs to 
Baramchti^Sf though 1 cannot be certain ;§ and (TJmia group) a fragment 
of a lower jaw of a Blesiosaurusy w]\\ch I have named P. indicus :\\ tho 
spcciftc aHinitics of the latter cannot be fully determined from tho 
fragment. 

Cretaceous, — From the Crctaccou.s rocks of India, we have, among the 
JDinosauria, a species of Megahsmirus, certainly from the Trichinopoli, 
and ])robably from the Lameta rocks (middle Cretaceous) ;l[^this genus is 
only knowui in India by detached teeth ; in Europe, it ranges from the 
Jurassic to the lower Cretaceous (Wcaldcn). From the Lameta rocks, there 
have also been obtained tho remains of another gigantic genus of dinosaur, 
allied to the Wcaldcn Bvivrosaurus and the Jurassic Ceiiosaurus^ which I 
have named, from the great size of the bones, Titmiosnunts from the evi- 
dence of the vertebra;, there appear to have been two species, 1\ indicus and T, 

* Pal. Tnd. Scr. IV. part 3. 

+ Q. J. G. S. L. Vol. XXVI, p. 4y, XXXI, p. 127. 

t Ibid. XXV, p. 151. 

§ R. G. S. I. Vol. X, p. 35. 

11 Pal. Ind. Scr. IV, part 3. 

H Ibid. 

•• Ibid. 
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hlanfordi. Titanosaurus was a gigantic and, probably, land reptile, but vhi?- 
thcr bipedal or quadrupedal is not known. Kcrnains of another, but much 
smaller, reptile have been also obtained by Mr. Hughes from the Lamcta 
rocks ; the remains arc, however, not suilieioiit for generic determination, 
but I think it not impossible that they may have belonged to a dinosaur. 

Of tlic Cretaceous Crocodilia, we only know of one species by some 
amphicoclian vertebra and scutes obtained by Mr. W. T. Blariford from 
the upper Cretaceous rocks of Sind * As far as I can judge, from these 
imperfect remains, they appear to indicate an animal allied to Suchosnurus 
of the Wealden of England. 

Tljo Chelonia are only known to have existed in India during the Cre- 
taceous period by the evidence of some broken plates, bi the collection of tho 
Indian Museum, obtained from the Lameta group, from the intra-Trappeans 
of Hajamahondri (Ivajaniundry), and from tho upper Cretaceous rocks of 
Sind. These remains arc in far too imperfect condition for even generic 
'determination. • 

A large species of Ichthyosnnrus^ which I have called 7. iniUcus;\ is 
known solely by a few vertebrx* coIleeftMl l)y Mr. Foote in the middle 
Cretaceous rocks of Triehinopoli. Ichthyosaurus, in England, ranges from 
the Lias to tho Chalk. 

Eocene. — The only spccilically known Eocene Indian reptile with which 
I am acquainted, has been referred by the late I)r. GrayJ to tho genus 
Hydraspis belonging to the family Emydiche. Tho specimen on which tho 
determination rests is a carapace, from the iutra-Trappean rocks of Bombiiy, 
originally named by Mr. Carter Tesludo leilhii. The genus Hydraspis is 
now found living exclusively in Tropical America. From the Nummulitics 
of the Fun jab, remains of Crocodilia have been obtained by Messrs. Theo- 
bald and W^niie, of the Geological Survey, but arc not geiicrically deter- 
mined. 

Mio-]?liocene and Flcisioccne, — From the Mio- Pliocene Siwaliks and 
from the Pleistocene Narbadas, a considerable number of reptilian remains 
have been obtained, but, in many cases, have not yet been described. 
Remains of Cft)Codilia have been obt;iincd in considerable numbers from 
the Sub-Himalayan Siwaliks and from the corresponding rocks of Burma, 
Perim Island, and Sind ; and many of them have been named by Falconer. 
Of the genus Crocodilus, a Siwfilik .species has been identified with the 
living C. palustris {bonilifrons, Gray).§ Remains of a crocodilian havo 

• Pal. Ind. Ser. IV. part 3. 

t Ibid. 

J Ann. Mag. Nat. Hist. Scr. IV, Vol. VIII, p. 330. 

j Cut. Foss. Vert. A. S, 1). p. 200. The cranium there named C. paUoiudicus scorns 
to belong to C. palustris. 
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also boen obtained from the Irawadi and the Narbada, but tlioir .speci- 
fic determination is difficult. OF the genus Glutrialin {Lajjtovhj/nchas), 
one Siw'alik species has been identified witli the living G, ga^KjetiGUS ; a 
ghavial from the Maiichhiirs oF Sind also belongs to this species. Ano- 
ther long-jawed Siwalik crocodile with slender teeth has been named 
Ghuritilis leptodm ; and anotlier with much shorter jaws and teeth, G, 
era sssi dens ; the latter has been obtained from the Siwaliks and from 
Sind. 

Of the order Lacertilia, only one Siwalik representative is known, be- 
longing to the genus Varanua, and named by Falconer F. sivalensis.^ 
This determination was made on the evidence of a distal extreiniiy of the 
humerus, now in tl\p Jlritish Museum. 

The Ophidia are only known by some vortebrie, much like those of the 
genus Fjfthon^ obtained from the Siwaliks of the Punjab and Sind : these 
vertebra) have not yet been generically determined. 

The Chelonia are known }>y a considerable number of rSiwalik, and two 
Narbada, species. Of the land tortoises, we have, firstly, the gigantic extinct 
species, ColossocheJys atlas of Falconer and Cautley, from the Siwaliksfand the 
Irawadi. Falconer says that the fossil species is mainly distinguished from 
the living genus Testudo by the thickening of the anterior (cpi.sternal) por- 
tion of the pla.stron ; this character was considered to be only of subgeneric 
value, and I think the species might well be named Testudo atlas. The length 
of the carapace, according to Falconer’s restoration, is 12 feet 3 inches, 
and 6f the entire animal, with the head and tail extended, 22 feet. 
In addition to ColossocheJys, there is good evidence of the former oxistenco 
of other gigantic tortoise.^ in the Siwalik period. In the Indian Museum, 
there are several specimens of the ankylosed episternals of tortoises belong- 
ing to two distinct species. These bones are as thick, but not, so elongated^ 
as the episternals of ColossocheJys ; they have diverging but shorter extre- 
mities than in the latter genus. The animals to which these bones belonged 
must have been, I tliink, two-thirds as large as ColossocheJys, and may not 
improbably have belonged to Testudo, A broken episteriial indicates a 
third, but smalhn* species. A fourth species is indicated by three episternals, 
which are not bifurcated at their free extremities : those bones indicate 
a smaller animal The epistornal bones, from tlieir solidity, seem more 
frequently preserved than any others. A single carapace of a small 
tortoise in the Indian Museum, from the Siwaliks, seems to belong 
to the genus Testudo, Among the hard-shelled cmydine tortoises, 
we have, from the Siwaliks, a species of Bellia described by Mr. 


* Pal. Mem. Vol. I, pi. XXXII, figs. 4-7. 
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Tlicobjikl* under the name of B, sivalensis. This species, according to 
Mr. Theobald, is very closely allied to B. crassicoUis^ which, according to 
tjio same Avriter,t inhabits Tcnasserim, Siam, and Sumatra. The other 
living si)ecics (B. imclialis) inhabits Java. Anotlicr carapace of aSiwalik 
emydino, in the Indian Museum, seems to belong to a second species of 
Bdlia, 111 labels on the casts of Sivvalik fossils from the British Museum, 
a three-ridged carapace of an cmydinc bears the name of Fmys hamiltonoides 
(Falc. and Cant.) : this name was doiibtles.s given from the resemblance of this 
carapace to that of the living Bamonia (^Emys) linmillonii, now inhabiting 
Lower BcngiU : the generic name of the fossil should probably be Damonia. 
An imperrect carapace, collected by Mr. Theobald in the Siwaliks of the 
Punjab, and now in the collection of the Indian !Miffieum, seems to belong 
to Emys projicr. Mr. 'I’heobald has lately described,! under the 
name of Caultcya annnliycr^ a gigantic Siwalik emydino, from the evi- 
dence of a single marginal bone ; the genus is said to be distinguished 
from all other Miiy dines by the carlilaginous, in ])lace of osseous, union 
of the marginal with the adjoining bones. In the family Bata^ 

Hr. Falconer determined the identity oL* aSiwalik emydine with 
Bangslnira {Ewjjs) tectum of Bell§ ; subsequently, the species was 
shown by Dr. 8toliczka|| to occur in the newer Narbada deposits also: 
Fanyshnra teclim now inhabits Lower Bengal. Of the genus Batngm\ a 
part of a plastron from the Narbada has be(* * § n thought by Dr. Stoliczka^f 
to belong very probably to B, dhovgoJeo, now found living in the Narbada. 
Ilemains of a large Balagur, from the Siwaliks, are contained in the collec- 
tion of the Indian Museum, b\it have not yet been spcoifically determined. 
A small carapace, with a ridge on the vertebral plates, lately presented by the 
lliirki Museum to the Indian Museum, very ju’obably belongs also to Batagur. 
Of the soft^hellcd river-tortoises, a Triongx from the Narbada has been 
thought by Dr, Stoliezka** to be not improbably identical with the living 
T. gangelicus. Plates of an undetermined Triongx have been obtained in 
considerable numbers from thc^ Sub-IIimalayau Siwaliks, and from those of 
Burma and Perim Island. A carapace of an Emgda in the British Museum, 
from the SiwJlliks, has been identified by Dr. (I ray with the living Emgda 
vUtata (cegloncnsis, Cray). This species, according to Mr. Theobald, inha- 

* It. a. S. I. Vol. X, p. 43. 

t Catalogue of Reptiles of India, p. 10. 

t R. a. S. I. Vol. XII, p. ISO. 

§ Pal. Mem. Vol. I, p. 382. 

II R. G. S. I. Vol II, p. 30. 

. II Loc eit. 

** Loc. cit. 
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bits Central and Soutliern India and Ceylon. In the Indian Museum there 
are nmnorous remains of Emyila from the Siwaliks of the Punjab, Burma, 
and Pcrim Island, which may or may not belong to the last-named species. 

General Remarks . — Tlic foregoing notes will show that the fossil 
reptiles of India are noticeable for the extreme paucity of species known, 
and for the fragmentary remains of the known species. The Mesozoic 
Kejjtilia belong, as far as described, to extinct genera: the one known Eocene 
reptile {IJydraspis) belongs to a living genus, but one which is now far 
removed from India. The Siwalik (Mio-Pliocene) reptiles appear in great 
part to belong to living Indian genera, and in many cases to living species ; 
the modern representatives are, however, in most cases, found no longer in 
the Sub-Hirnalayan di>;ticts, but are now conliiied to Southern India. The 
Narbada fossil rc])tiles, in all ^probability, belong altogether to living 
species, and probably to species inhabiting the same district. 

Fossil Btuds. 

Mio-Rliocene . — Fossil remains of birds have liitherto been found in 
India only in the Sub-Himalayan Siwaliks, and there only in comparative- 
ly small numbers. Some of their remains are in the Indian Museum, and 
have been partly described by myself,* while others arc in the British 
Museum, and have been lately described by Mr. Davies.f Among the 
carinate birds, a tarso-nietatarsus is considered by Mr. Davies to belong to 
a cormorant, jjossibly of the genus Gracuhis-X A species of pelican ('Pc/e- 
canus cautleyi) is indicated by a fragment of an ulna ; this bird, according 
to Mr. Davies, must have been somewhat smaller than tlie living Indian i\ 
mitratus. Another part of an ulna lias been referred to a new species 
(Pelecanus sioalcnsis) by Mr. Davies, with a reservation as to the generic 
determination. A gigantic wader has been described by myself, under the 
name of Megaloscelornis sivalensisj from the evidence of a sternum and tibio- 
tarsus. A distal extremity of a large bird humerus in the Indian Museum, 
collected by Mr. Fcdden in Sind, has a diameter of 2 inches across the’ 
condyles ; I cannot at pre.scnt identify this bone with the^ humerus of 
any living genus of bird : from its size it might belong to Mega^ 
loscelornis ; it makes some approach to the humerus of Ploteus. A 
species of adjutant has been named by Milne-Edwards Argala falconeri.% 

♦ R. a. S. I. Vol. XII, p. 62. 

t Gcol. Mag. January 1880, p. 18. 

t This bone was doubtfully referred by ^I. Edwards to Phaeton. 

§ The bone in the British Museum referred to by myself on page 56 of the above 
quoted paper belongs to this spccios. 
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There are also two small undetermined bird bones in the Indian Museum. 
The Struthioid or Katitian modification of bird structure appears to have 
been represented by three Siwalik species ; vis!., an ostrich (Struthio asiaticus) 
indicated by some of the bones of the lower leg and foot and by vertebra : 
an emeu (Dromcem sivalensis)^ by bones of the foot : and, according to Mr. 
Davies, a three-toed bird, intermediate between these two genera, by a 
single phalangeal bone. 'J'hc living ostrich is con lined to the African con- 
tinent, and the emeu to New-Holland ; the occurrence of fossil species of 
those genera in the higher Tertiaries of India, probably points to a late land 
conneetion between these countries. 

Fossil Mammals. 

Eocene . — No traces of mainnials have hitherto been detected in India 
below the Eocene, and in the latter formation only some fragmentary bones 
have been obtained by Mr. Wynne in the Niimmulitics of the Fun jab. The 
only determinable bones consist of the distal i^ortion oL‘ the femur and meta- 
tarsals of a probably perissodactyle animal, and the astragalus of an artiodac- 
tyle.* The femur was obtained from the Nummulitic (Subathu) zone of the 
Punial),*while the astragalus was obtained immediately above the Nummulitic 
clays of Fatehjang in the Punjab, which arc j)robably of ui)per Eocene age. 
The astragalus seems certainly to be that of a ruminant, as it belonged to 
an animal in which the navicidar and cuboid bones were united. If this 
determination be correct, ruminants existed in the u])per Eocene period. 

Mio-Fliocene . — The Tertiary ossiferous roeks of Perim Island, Sind, 
the Punjab, the Sub-TIimalayan Siwaliks, Sylhet, Tibet, and the valfcy of 
the Irawadi, have yielded a large number of mammalian and other verte- 
brate fossils, many of which are represented in the collection of the Socie- 
ty, now transferred to the Indian Museum. The fossils of the Irawadi 
valley were Jirst brought to notice by Crawf urd and Clift, while those 
of the typical Siwaliks were rendered classic by the labours of Falconer and 
Cautlcy, and other former members of this Society. Some of these fossili- 
ferous beds arc of Miocene, and others of Pliocene age, and an admirable 
resume of their distribution and relations are given in the * Manual of the 
Geology of Hidia,’ to which work I must refer my readers desirous of 
further information on this subject. 

The Siwalik Primates arc at present known merely by a few frag- 
ments of upper and lower jaws and teeth, and it is probable that more 
species remain to be discovered. The known forms comprehend a largo 
ardhropoid ape, which has been named Falmpithecus sivalcnsis this 

* R. G. S. I. Vol. JX, p. 92. In that passage the words mammalifcrous clays,” 
should ho “ mmmulifnous clays.” 

t R. G. S. I. Vol. XII, p. 38. 
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species is known by tlu) paljitc of a female .and the c.anine of a male, aiul 
seems to liavc been allied to the living orang of Borneo, but is distinguished 
by the form of its premolars ; two species of (probably) Semno^ilhccus 
and two of Macacus* have also been determined. 

Among the Carnivora, we have a large tiger (Felis cristata)f charac- 
terized by its Large sagittal crest ; a second species has lately been described 
by Mr. P. N. Bose under the name of F. (jrandicrUtafa^X with a still 
larger crest ; while a third and much smaller specie's is indicated by a lower 
jaw in the Indian Museum. Of the genus Machttiroflm {Mitchecrodm), 
there is M. sivahnsis of Falia)ner and Caulley, said by ]\lr IJose to be 
c(jual in size to the jaguar, and a Larger sp(*cies described by the same 
writer under the najne of M. imheindicm. The genus Fseudwhinis, dis- 
tinguished from Fidis by the [)resenco of an additional lower premolar, is 
known by one lower jaw, which I have referred to a new species under the 
name of P. sivalcmis.^ Among the civet-lilio animals, we have Fiverra 
hahrri of Mr. Bose, said to bo closely allied to the living civet, and 
Iclilherkim sicalense described by myself from a lower jaw.|| Tlie hyaenas 
are represented by Hyaena sicalensls of Falconer and Cautley, said by 
Mr. Bose to present relationship both to the Indian JI. striata and the 
African IL crocuta; and H. f<dimt of Mr. Bose, distinguislied by the 
absence of the iirst upper premolar. The dogs, according to the same 
writer, .are represented by two species of Canis (G. ciirvipalatiis and (7. 
cautleyi), the latter closely allied to the wolf; there is a specimen of 
the pal.atc of a Cnnis in the Indian Museum, but 1 am at present unable to 
say whether it belongs to either of the .above species. 'I’lio genus AmpliU 
cyan, distinguished from Canis by the presence of an additional U 2 )per molar; 
is represented by A, p at w indie as, remains of wliich have been obtained 
from 8ind and the Punjab. The bears are known by a single undescribed 
cranium of in the I ndian Museum, and by the remarkable genus 

Ilycenarctos, of which two species arc known : JI. sioalcnsis*^ was the origin- 
al species on whieh the genus was foundL-d, and has the upper molars with . 
quadrangular crowns ; a tooth apparently belonging to this species has been 
described by Professor Flower from the newer Pliocene (Bed Crag) of 

* B. G. S. 1. Vol. XII. p. 92. 

f Pal. Mom. Vol. I, j). 315. In maimseript tho name of Felts pnUcotigris occurs. 

J Of this and tivo otlier spocios of Siwalik Carnivora, doscribod by tho same writer, 
I have only soon the notice given in ‘ Nature/ Jan. 1st, 1880. 

§ R. G. S. I. Vol. X, p. 83. 

II Ibid. p. 32. 

% Pal. Ind. jScr. X, Vol. I, p. 84. Megatotis (Otoegon) nonnally agrees with 
Awphicgun in having throe upper true molars : it may, however, according to Prof. 
Flower, have four of tliesc teeth, 

** F. A. S. pi. 0. 
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England : the second species, named by myself H, palceindicusf is known 
only by an upper jaw, not yet figured ; the upper molars of this species 
have triangularly shaped crowns, somewhat like those of Amphicpon. Of 
the fiubursoid Carnivora, we have the living Indian and African genus 
Mellivora^ represented by M. sivalemis^\ apparcntlj’^ very closely allied 
to the living Indian species. A species of badger (Meles) is indicated 
by one lower jaw collected by Mr. Theobald. J Of the otters, one species 
of LiUra {L. palceindica) has been named by Falconer and Cautley from a 
skull and lower jjiw§ ; another lower jaw in the Indian Museum, collected 
by Mr. Tlieobald, not improbiibly belongs to a second Siwalik species. 
Fnh^driodon\^ is a genus peculiar to the Siwaliks, and is allied to the living 
sea-otter (Euhydris) now inhabiting the shores of th (4 North Piicilic ; the 
Siwalik genus was not improbably a rivcr-dwoHing form. 

OF the Proboscidia, now represented only by the Indian and African 
elej)hants, there were a large number of Siwalik species, belonging to the 
genera Flephas, ^nstodon, and J^inolhrrmm, Of the first-named genus, 
there were tliree sub-genera living in Siwalik times, viz.^ Enelephas, Loxodon, 
and Steqpdon. Eiielephas was represented by E. hysudriem, provided with 
simpler molars than the living representative of the sub-genus ; Loxodon was 
represented by 1/. remarkable fur being the only species of 

elephant in which ))reinolars arc known to have been developed. The sub- 
genus Stegodon is peculiar to South-Eastern Asia, and was represented by four 
species in the Sub-Himalayau and other Indian Siwaliks : these species 
are named 8. ganesa^ S. insignis, 8, hombifronsy and 8, cliftii. The molars 
of the two first arc more complex than those of either of the other two, 
and are indistinguishable from each other ; the skull of the first species is 
distinguished bj^ its enormously developed tusks. The intermediate molars of 
8. cliftii have not more than six ridges each. From (probably) Pliocene 
deposits in China, two stegodons have been described by Professor Owen 
under the names of 8, sinensis and 8. oriental is, which appear to be 
respectively the same as 8, cliftii and 8. ins ignis. % Of tho mastodons, 
five species, M, sivalcnsis, M. latidens, M. perimensis, M. pandionis^ and 
Jf. falconer iyJ[xs,wQ been described from the Mio- Pliocene of India : tho 
three first-named species belong to the tetralophodont, and tho two last to 
, the trilophodont, sub-division of the genus : tho two first-named species 
have a tendency to a pcntalophodont molar formula. Of the European 

* 11. G. S. I. Vol. XI, p. 103. 

t Ibid. p. 102 : named in ‘ F. A. S.’ JJrsitaxm, 

% R. G. S. T. Vol. XI, p. 102. 

§ F. A. S. supl. pi. PI. 

II Ibid. 

If PaU Ind. Ser. X. Vol, I. pt. 5 (in tho press.) 

4 • 
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species is known by tlio ])alatc ot* a female and the canine of a male, and 
seems to have been allied to the living orang of Horneo, but is distinguished 
by the form of its premolars ; two species of (pro))ably) Semnopithccus 
and two of Mticacus* have also boen determined. 

Among the Carnivora, Ave have a large tiger (Fells crisMa)\ charac- 
terized by its large sagittal crest ; a second .s])eeies has lately been descril)od 
by Mr. P. N. Pose under the name of F. (franiJicristata,^ with a still 
larger crest ; while a third and much smaller species is indicated by a lower 
jaw in the Indian Museum. Of the g(‘nus Macho irodns {MarlKerodus)^ 
there is J\I, simth nsis of Falconer and Caiil loy, said by !i\lr Pose to bo 
equal in size to the jaguar, and a larger sj)ecies described by the same 
writer under the naine of JiT. paludiidicus. The genus Pseudoilunts, dis- 
tinguished from Fells by the presence of an additional lower preinolar, is 
known by one lower jaw, which I have referred to a new species under the 
name of F, sivalensis.^ Among the ci vet-like animals, we have Viverm 
hakeri of Mr. Pose, said to bo closelj'' allied to the Jiving civet, and 
Ictiiherium sivalensc described by myself from a lower jaw || The hytenas 
are represented by ILjania sicalensls of Falconer and Oautley , , said by 
Mr. Pose to present relationsliij) both to the Indian U. striata and the 
African II, croenta; and If. fclimi of iMr. Bose, distinguished by the 
absence of the first upper prcmolar. The dogs, according to the same 
writer, arc reprosoniod by two species of Cmiis (O, carvipalatas and G, 
caatdeyi)^ the latter closely allied to the wolf; there is a s})ocimen of 
the palate of a Ganls in the Indian Museum, but I am at present unable to 
say whether it belongs to either of the above species. I'he genus Amphi- 
cyon, distinguished from Cauls by the in-cscncc of an additional upper molar, 
is represented by A, palicludlcm,^^ remains of which have been obtained 
from SSind and the Pun jab. The bears are known by a single undcscribed 
cranium of in the J ndian Museum, and by the remarkable genus 

IlyccnarctoSy of Avhich two species arc known : II. sioalensis*^ was the origin- 
al species on which the genus was found'd, and has the upper molars with 
quadrangular crowns ; a tooth apparently belonging to this species has been 
described by Professor Flower from the newer i*liocene/Iied Crag) of 

♦ R. G. S. I. Vol. Xri. i>. \)L 

■f Pal. Mem. Vol. 1, j). lUo. lu maiiusoript tho name of 1't‘lis paltroligria occurSi 

J Of this and five other specie.s of iSiwalik CaniivoiM, described by the same writer, 
I have only soon the notioo given in ‘ Nature,’ Jan. Ist, 1880. 

§ li. G. S. I. Vol. X, p. 83. 

II Ibid. p. 32. 

Pal. Ind. Ser. X, Vol. I, p. 84. Megahtis (Olocgon) normally agrees with 
Amphiegoa in having three upper true luolars : it may, however, according to Prof. 
Flowei-, have four of these teeth. 

F. A. S. pi. 0. 
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England : the second species, named by myself H, palaindicus* is known 
only by an upper jaw, not yet figured ; the upper molars of this species 
have triangularly shaped crowns, somewhat like those of Amphict/on, Of 
the subursoid Carnivora, we have the living Indian and African genus 
Mellivora, represented by M. sioalensis,\ apparentl}' very closely allied 
to the living Indian species. A species of biulger (Meles) is indicated 
by one lower jaw collected by Mr. Theobald. J Of the otters, one species 
of Lutra {L. paJteindica) has been named by Falconer and Cautley from a 
skull and lower jaw § ; another lower jaw in the Indian Museum, collected 
by Mr. Theobald, not improbjibly belongs to a second Siwalik species. 
Enhydriodon^^ is a genus peculiar to the Siwaliks, and is allied to the living 
sea-otter (Enhydris) now inhabiting the shores of tlu 4 North Pacific ; the 
Siwalik genus was not improbably a river-dwolling form. 

OF the Proboscidia, now represented only by the Indian and African 
elephants, there were a largo number of Siwalik species, belonging to the 
genera Elephas, ^astodon, and Hinotherium, OF the first-named genus, 
tliere were three sub-genera living in Siwalik times, EaelephaSy Loxodon^ 
and Sleypdon. Emlephas was I'eprosontod by E. hysudricus^ provided with 
simpler molars than the living representative of the sub-genus \ Loxodon was 
represented by remarkable for being the only species of 

elephant in which premolars are known to have been developed. The sub- 
genus Stegodon is peculiar to South-Eastern Asia, and was represented by four 
species in the Sub-Himalayan and other Indian Siwaliks : these species 
are named 8. ganesa, 8, insignis, 8 homhifrons, and 8. cliftii. The utolars 
of the two first are more complex than those of either of the other two, 
and are indistinguishable from each other ; the skull of the first species is 
distinguished by its enormously developed tusks. The intermediate molars of 
8. cliftii have not more than six ridges each. From (probably) Pliocene 
deposits in China, two stegodons have been described by Professor Owen 
under the names of 8, sinensis and 8, oriental isy which appear to be 
, respectively the same as 8, cliftii and 8. insignis.^ Of the mastodons, 
five species, M, sivalensis, M. latidens, Af. perimensis, M. pandionis, and 
AT. fa leaner if Jia,ve been described from the Mio- Pliocene of India; the 
three first-named species belong to the tetralophodont, and the two last to 
the trilophodont, sub-division of the genus ; the two first-named species 
have a tendency to a pentalophodont molar formula. Of the European 

K. G. S. I. Vol. XI, p. 103. 
t Ibid. p. 102 : named in ‘ F, A. .S/ Ursitaxu*, 
t R. G. S. I. Vol. XT, p. 102. 

§ F. A. S. supl. pi. PI. 

II Ibid. 

If Pal. Ind. Ser. X. Vol. I. pi. 6 (in. tUo press.) 

4 • 
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Miocene genus Dinotherium^ three species, D. indicum^ D, pentapotamicB^ 
and 2>. sindieme^ have been described from the Indian Mio- Pliocene : the 
last species presents a remarkable approximation to the mastodons in the 
form of its mandible.* * * § •• 

The perissodactyle modification of the great order TJngulata is well 
represented, both in genera and species, in the Indian Mio- Pliocene. Of 
Mhinoceros there are four named species, li, iravadicus, H. sivaJemis^ JR. 
palceindicus^ and R. plaiyrhinm ;t the molars of the two first are constructed 
on the type of those of R. sumatrensis\ those of the last on the type of those 
of JR. indicus; R. sivalensis and R. pal<Bindicm were unicorn, and R. 
plaiyrhinm was bicorn. Hones of one species have also been obtained from 
Tibet. The hornless rhinoceroses were represented by Aeerotherium peri^ 
mense, of which there is a fine undescribed skull from the Punjab in 
the Indian Museum. | It is doubtful if the genus Tapirm is represented 
in the fossil state in India ; a symphysis of a mandible has been figured 
in the second volume of the second series of the ‘ Tjjansactions of the 
Geological Society of London* by the late Mr. Clift, and referred to 
Tapirm^ but I think the determination is at least open to doubt.,. Molars 
of Idistriodon were described in MSS. by Falconer under the name 
of Tapirm and so published in the ‘ Paheontological Memoirs.* § The 
genus LiBtriodon\\ is represented by two species, L. pentapotamioB and 
JO. iheohaldi. The genus Chalicoiherium is represented by one species 
(O. sivalense)^^ presenting some peculiar points in its dentition : this genus 
has till lately been classed with Anoplothvrium among the Artiodactyla, 
but Professor Cope has lately come to the conclusion that it is a perisso- 
dactylo allied to JPalaeotherium, The horses are represented by the genera 
JEqum and llippotherium {^Ilippnrion). Rquus is known by a Siwalik 
species (R. sivalensis) never fully described, and by one frqm the Tibetan 

• For figures and description.s of Iho Indian fossil Proboscidia, see F. A. S. and 
Pal. Ind. iSer. X, Vol. I, pt. 5 (in the press) ; a jaw of D. penUtpotamico was described 
as Antoletherium by Falconer, 

t F. A. S. and Pal. Ind. Scr. X, Vol. I. 

t Some molars of this species were described by myself under tb^namo of Jihino- 
ceros planulens. R. Sivalensis has lately boon made the type of a now genus Zalabis 
by Prof. Cope, but on insuflicient grounds. 

§ Vol. I, p. 415. 

II Pal. Ind. Ser. X, Vol. I. and R. G. S. I. Vol. XI, p. 98 I have followed Pro- 
fessor Copo in classing this genus with tho tapirs ; Kowolewsky was inclined to place 
it among the artiodact^des. 

f Pal. Mem. Vol. I, pi. XVII. 

•• Professor Huxley (Q. J. G. S. L. 1870, Presid. Address) remarks that some of 
tho SiwalUc horses show traces of a larmial” cavity on the skull. I do not know 
whether this remark applies to the Siwalik or Narbada horse, but probably the former 
as tho older. ^ 
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Tertiaries : of Hippotheriumy there are two Siwalik species, JET. antihpinum 
and JET. tUeohaldi* : remains of the genus have also been obtained from 
Tibet. M. Gaudrj remarksf that the Siwalik Hippotheria have no lateral 
digits ; this may possibly be the case with IT, antilopinumy but it is 
certainly not so with the larger H, theohaldiy of whicli there is a nearly 
complete tridactyle foot in the Indian Museum. II, theohaldi has not 
yet been fully described ; it is very like H, yraciley to which species some 
Siwalik molars were referred by H. von Meyer J under the name of Flgnm 
primiyenins. 

Of the artiodactyle modification of the Ungulata, there is a still longer 
list in the Indian Mio-riiocene. In the biiiiodont sub-division, we have 
Hippopotamus represented by two species (H irava^icus and H. sivalen* 
sis)^ both belonging to the hexaprotodont sub-genus. A Siwalik bunodont 
(Tetraconodon maynmi)^ is noticeable for its enormous conical premolars ; 
this genus is probably related to Entelodon (Elotherium) of the Ter- 
tiaries of Europe and America. The true pigs {Sus) are represented by 
three species, S. giyanteus, S. liysudricuSy and S. punjahiensis ; the two 
former were named by Falconer and Cautley, while the last name was applied 
by myself || Sanitherium is a small suine animal, only known by the lower 
molars. Hippohyus is a genus of suine animals whose molars present a pecu- 
liar complexity of pjittern, recalling that of the molars of the horse ; the 
genus is peculiar to the Siwaliks, where it appears to have been repre- 
.sentedby two species. If The European Miocene genus Ihjotherium is 
.represented in the Tertiaries of Sind and Perim Island by a species which I 
have provisionally named H. sindiense** Of the suine animals with sele- 
nodont teeth, we have, among the forms with five cusps on the molars, a 
.species of Anthracotherium (A. silistrense)^ from Sind, the Punjab, and 
. Sylhet, and f^species of llyopotamus (IL sindicnse)XX from Sind: among the 
forms characterized by having only four cusps on the molars, we have four 
- gQXiev 2 i,y MerycopotamuSy Ch<Bromet'yXy IlemimerycCy and SivamerysCy^^ all 
peculiar to the Sind and Punjab Siwaliks, and each known only by a single 
species : II || the two last genera’ are at present undescribed. 

* Milk-mdfars of this spocies wero at first referred to a new genus, Sivalhippmy 
* by myself (R. G. S. I. vol. X. pp. 31. 82). 

f “ Aniinaux Fossilos and Creologio d5 TAttique” p. 231. 
t Palojontographica, Vol. XV, p. 17. 

§ Pal. Ind. Ser. X, Vol. I. 

II R. G. S. I. Vol. XT, p. 81. A suine animal has been named by myself Sippo* 
potamodoHy but I am now not certain of its gonoric distinctness. 

IT Ibid, p 82. *• Ibid p. 77. 

tt Ibid. p. 78, a jaw of this spccios was described by me as A, pwijahieme, 
tt Ibid. Vol. X, p. 77. Ibid. Vol. XI, pp. 78. 80. 

III! Falconer in a MS. noto described some teeth of Dwreathwimiy under the name 
of Mstyeopotamus nanm, (t^al. Ind. Ser. X, Vol. I.) 
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Among the true ruminants, we have the deer family represented by 
several species of Cervus, namely, G. triplidens, O. simplicidens, and (7. 
latidens ; the genus of the last being somewhat doubtful. A fourth 
nndescribed species has been named G. sivalensis,* The genus Dorca^ 
therium is represented b}*^ the two species, D, majus and Z>. minus.'\ 
At least one of the Siwalik deer had branching antlers with a flattened beam, 
somewhat like those of the living G. diivaucellii. Cervus triplidens had a 
large accessary column in the molars, while G. siinplicidciiH was a species as 
large as the Kashmir stag, with a much smaller accessory molar column. A 
single molar in the Indian Museum seems to indicate a Siwalik representative 
of the genus Pal(Bomeryx, The giraffes were represented in India by pro- 
bably two species, ona of which has been named C<mc1oparthilis sivalen^ 
sis.X Of the family Sivatheriidas, which, with the exc*ei)tion of llelladotlie. 
Tium% from the Pikermi beds of Attica, is i)eculiar to India, we have four 
genera in the Mio-riioceno. Hydaspitherimn is represented by probably 
three species, 1£. megacephalum known by the skull, ^which carried a 
massive conjoint horn-base above the occiput ; and /jf. hplognatlim and 
H. grande^ by lower jaws and teeth. Bramatherium perimense is known 
by the skull, teeth, and jaws ; this species seems to have carried a pair 
of horns over the occiput and a large conjoint horn-base on the fron- 
tals. Vishniitherium iravadicum is at present only known definitely 
by a fragment of a lower jaw from Burma of much smaller size than any 
of the other genera : it is not impossible, however, that some nondescript 
upper molars, in the Indian Museum, from the Punjab, may belong to this 
genus. Sivatherium gigantemn was the first known of this group of ani- 
mals, and was originally described in the Society’s Journal || as a fossil elk : 
several skulls of this species are known ; the male carried two pairs of horns, 
placed like those of the living Indian four-horned antelope yPetraceros), 
while the female was hornless. An elaborate memoir on this interesting 
animal has been published by Dr. Murie.^ The molar teeth seem to be 
nearest to those of the giraffes, and also approach those of Gervm 
megaceros and Alces : Dr. Murie comes to the conclusion that the horns of 
Sivatherium were intermediate in structure between the antlers of deer 
and the horns of the true cavieorn ruminants, and that they probably 

* Pal. Ind, Ser. X, Vol. I, Preface (in the press). 

t Ibid. 

t Remains of this species were described under the names of C, aivalensia and C. 
affinia by Falconer. See R. G. S. I. Vol. XI, p. 83. 

} Pal. Ind. Ser. X, Vol. I, 11. G. S. I. Vol. XI, p. 90. M. Gaudry in his work, 
‘ Les Enchainemonts du Monde Animal,' mentions that Relladotherimn occurs in 
India : I am unacquainted on what grounds, 

II Vol. IV, p. 606. 

f Geol. Mag. Vol. VIII, p. 438. ' 
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carried a deciduous sheath like those of the living American prong-buck 
( Antilocapm). Of the antelopes, several sj^ccies have been described, the 
largest of which (A, palceindica,)* is supposed to have presented affinities 
to some African forms ; A. sivolensisf is allied to the Indian blackbuck 
(A, cervicapra) ; while A. patidicornis and A. acuticornis do not appear 
to come close to any living forms. Other molar teeth belong to a 
8j)ecies of Fortaoc^ now only represented by the living nilghai of India. 
Others again are like those of Falteoryx, a genus of antelopoid ani- 
mals described from the Pikermi beds of Attica; this determination, 
owing to the absence of skulls and the great difficulty of precisely deter- 
mining isolated ruminant teeth, is only provisional. The oxen are repre- 
sented by five genera, among which llemihos is represented by three species, 
II, occipitulis, H. acuticornis, and I[,aniihpinus\% this genus is peculiar to 
the JSiwaliks, and connects the oxen and antelopes. Lcplohos falconeri is 
another species of antelopoid oxen, known by some crania. The genus 
Buhalus is reprc.‘fbnted by Buhalus platyceros, a species with horns concave 
superiorly; and, in the highest Siwalik, by B. paloiindicm, which is extreme- 
ly close ‘to the living wild buffalo of Assam. Of the genus Bison, thero 
is only one species in the Siwaliks, which has been named B. sivalensis, and 
which seems to have been related to the extinct European B. prisem. Of 
the true oxen (Bos) there are three Siwalik species, namely. Bos acutifrons 
remarkable for its enormous horns and angulatcd forehead ; B. planifrons 
wdth shorter horns and a flattened forehead, and allied to the gigantic Bos 
primigenius of Euro})C ; and Bos idat grit itms only known by the lowe*r half 
of a skull, and of which the generic affinities are doubtful. There seem to have 
been four species of goats in the Indian Tertiarios, most of which are probably 
of Pliocene age, viz., an unnamed species with horn-cores very like those 
of the Hiiiifalayan Capra falconeri (markhor), and two named species, 
C, sivalensis and G, perimensis, both of which arc only known by front- 
lets and horn-cores: the fourth species has been described by Professor 
Riitimeyer under the name of Bucapra davicsii. No remains of the 
genus Ovis have hitherto been described from the Sub-Himalayan or 
other India» Siwaliks, but a cranium obtained from the presumably 
Siwalik strata of Tibet has been referred by the late Mr. Blyth to this 
genus. The genus Camelus is known by G, sivalensis, which presents a pe- 

* Pal. Mem. Vol. I, pi. 23. 

t Pal. Ind. Scr. X, Vol. I. Two species (A. picta and A, gyriewnU,) were named 
in MSS. by Falconer. 

t These throe species have been also described under the generic names of Probu~ 
halm, Amphiboa, sjiAPeriboa ; the synonomy will be found in the first volume of the tenth 
series of the * Palreontologia Indica,’ whore all the other Indian fossil ruminants are 
noticed. Part of this volume is still in the press. 
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culiaritj in the lower molars, connecting it with the American auchenias, 
and distinguishing it from the other old-world camels.* The similarity of 
the lower molars of the Siwalik camel and Auchenia is very noteworthy, 
since America is supposed to have been the original home of the Camelid(B : 
this supposition is supported by the connection between the living Ame- 
rican camels (Auchenia) and the Pliocene old-world camels. 

The other orders of Mammalia are only represented by a few species 
of Kodentia and one of Edentata. Among the rodents, a rat is 

mentioned by Falconer as a member of the Siwalik fauna. A species of 
bamboo-rat (Rhizomys sivalensie)-^ has been named by myself, from some 
lower jaws collected by Mr. Theobald in the Punjab. A porcupine (Hystrix 
sivalensis) is known 15y a part of a cranium and a lower jaw. 

The edentates are onlj^ known by one species of pangolin (JlAanis 
sindiensis) , which has been named on the evidence of a solitary phalangeal 
bone from Sind. J 

The Mio-Plocene mammalian fauna of India, as a tvhole, is charac- 
terized by the great number of foi*ms belonging to the orders including 
animals of large corporeal bulk, and also by the admixture of modern Afri- 
can and Miocene European genera with those now peculiar to India. The 
Proboscidia and the perissodactyle Ungulata, now so sparingly represent- 
ed on the globe, were abundant in Mio-Plioccne India, and were probably 
the dominant forms : the ruminants have now diminished somewhat in num- 
bers in several groups, but not to such a striking extent as the proboscidians. 
The selenodont hogs, like Merycopotamm and Anthracotherium, belong 
to a group which has completely passed away, while their congener the 
hippopotamus is now confined to Africa. Of the larger mammals now 
inhabiting India, nearly all are gencrically represented in the Pliocene, 
while forms, like Anoa (the living representative of Ilemihos)^ inhabiting 
neighbouring countries seem to have descended from Indian ancestors. 
The micro-mammalia are practically unrepresented in the Mio-Pliocene, 
but this is probably due to the smaller chance of their remains being pre- 
served in a fossilized condition, or, if so preserved, of being discovered. 

• 

Pleistocene, 

The mammals of the Pleistocene of India are as yet even less well 
known than those of the Mio-Pliocene, owing to the smaller areas in which 

* A second species of Siwalik camel was named in MSS. C. antiquua by Falconer. 
This species cannot now be identified. 

t For descriptions of this and other Siwalik rodents, see R. G. S. 1. Yol. XI, p. 
100. Rhizotnya is probably the same as Typhlodon of Falconer. 

t Pol. Ind. Sor. X, Vol. I. 
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they are found. It seems, however, even with our present knowledge, to 
be pretty safe to say that the numerical strength of species of the 
larger mammals so characteristic of the Mio-Pliocene had disappeared in the 
Pleistocene. From the older alluvium of the Jamna river, mammalian bones 
have been obtained in considerable quantities, but only two species have been 
satisfactorily determined ; the remaining bones have only been generically 
named, and are, therefore, not referred to here, as it is in many cases 
impossible to say whether they belong to living or to extinct species. 
The presence of Hippopotamus remains in a stratum is pretty good 
evidence of such stratum being not newer than the Pleistocene. The 
discovery of a molar and canine of this genus in the alluvia of the Pem- 
ganga river, by Mr. Feddcn, consequently shows thal^somc of those deposits 
should be referred to the Pleistocene. In many eases, as in the delta of 
the Ganges, it is often most dillicult, or impossible, to draw the line between 
the Pleistocene deposits and the llecent alluvium of the same area. 

In the lateytc of Madras, stone implements, and a human tibia have 
been found by Mr. Foote, and arc assigned to the l^loistocene by Profes- 
sor Bo^d-Dawkins. Stone imjdemcnts have likewise been obtained from 
the ossiferous beds of the Narbada valley, in association with the remains 
of extinct mammals. The mammalian fauna of the Narbada beds comprises, 
among the Carnivora, a species of bear (Ifrsus namadicus) ,mx\vQiSi by the 
authors of the ‘ Fauna Antiqua Sivalensis’ on the evidence of a portion of 
the maxilla with the molar dentition : this specimen is now in the British 
Museum, presented by Cai)tain Frazer.* Among the Proboscidia, w« liave 
the extinct Fuelephas nnmadicus, characterized by the extraordinary ridge 
on the forcheiul ; the molars of this species are very like those of the Ku- 
ropean JSleplias antiquus, from which Professor Leith Adams has thought that 
tlie Indian and European forms might belong to the same species. Stegodon 
was represented by S. ganesa and, jmssiblj", by S. insignis. Among the fossil 
perissodactyles of the Pleistocene, we have Rhinoceros deccanensisf of Mr. 
Foote from the Deccan, a species without permanent lower incisors, and 
shewing African affinities ; rfnd from the Narbada the living R, indicus^ 
remains of v^hich were at first named R. namadicus. A third species 
(R. namadicus) probably also existed in the Pleistocene. The horses are 
represented by Equus namadiem^X as yet not fully described. Among 

• F. A. S. plato O. I have elsewhere mentioned a species of Felis from the Nar- 
bada bods, the determination having been made on the evidence of the olecranal por- 
tion of an ulna in the old collection of tho Geological Survey ; the history of the 
specimen is, however, unknown, and from its mineral condition I am by no means sure 
that it is from the Narbada. 

t Pal. Ind. Ser. X, Vol. L 

{ Faun. Ant. Siv. E. paltcoma seems to be the young of E. namadicui. 
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the artiodactyles, we find two species of HippopofamuSy one of which 
(H, nmindicm) belongs to the hexaprotodont type, while the other (H^ 
palaindicus) is tetraprotodont, like the latger living species JET. 
palmindicus has also been found in the older alluvia of the Jamna. 
The pigs seem to have been represented by Sm gigantem.^ A species of 
stag was named by Falconer Gerom namadicusy but never described ; 
a single molar from the Narbada in the Indian Museum is indistin- 
guishable from the corresponding tooth of the living G. (JRucervus) 
duvaucellii. Three species of Narbada oxen have been described, viz., 
JBos nnmadicus of Falconer and Cautley, a taurine ox showing some affini- 
ties to the living Asiatic genus Bibos, also occurring in the Pem-ganga 
alluvium and, possibly, in the Deccan ; Biibalns palceindicns of the 
same authors, very closely allied to the living wild Indian buffalo, also 
found in the Jamna alluvium ; and Leplobos frazeri of Professor Uiiti- 
meyer. A species of nilgliai {Portax) has lately been described by 
the same writer from the Narliada rocks, under the name of P. namadiem ; 
teeth of the sam<5 genus have also been obtained from the Pem-ganga allu- 
ium. 

The Pleistocene rodents are only represented by some incisors proba- 
bly belonging to the genus Mias, obtained from the Narbada valley, and 
now in the Indian Museum. 

Recent. 

The Recent deposits have not yet, as I have said, in many cases been 
satisfiuctorily separated from the Pleistocene, and the very local occurrence 
of mammalian bones renders this point of doubt one not likely to be soon 
cleared up. Any alluvial dejjosits of bones from wliich Hippopotamus is 
absent, and which do not contain any other extinct animals, I should be 
disposed to class as Recent. 

Human remains have been obtained in the alhivium of the plains in 
various localities, at considerable distances below the surface, but generally 
in very imperfect condition. Specimens of the teetli and jaws of Macacus 
rhesus are exhibited in the Indian Museum, obtained from the alluvia 
of Assam and Madras ; those from the former locality avo in a highly 
mineralised condition. Molars of the Indian elephant have been obtained 
in the alluvium of the plains of India, and in that of the delta of the 
Irawadi. A last upper molar of Rhinoceros indicus has been obtained 
by Mr. Foote in the alluvium of Madras : this specimen is very interesting 
as shewing the former range of that species far to the south of its present 
habitat, which Jerdon gives as “ the Terai from Bhotan to Nepal.” Sue 

* The smaller Liberian hippopotamus (ChecropsisJ has only two lower incisors. 

t The authority for introducing this species in the Narbada fauna is the specimen 
drawn in plate LXX, fig. 8. of the F. A, S. 
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indicus has also been obtained by Mr. Foote in the same formation. Antilope 
cervicapra is represented by a fossil born-core in the Indian Museum whose 
exact locality is uncertain. Antlers, horn-cores, and teeth of species of Bos 
and Gervus have been obtained from alluvia of various parts of the plains, 
and from raised beaches on the Kattiawar (Kattywar) coast ; as, however, 
these specimens arc not yet specifically determined, no more can be said 
about them. 

List or tue Fossil VEBTEunATA op India and Bubma. 

The following list exhibits in a systematic form all the well-establish- 
ed species of Indian and Ilurman fossil vertehrata, together with the best 
authenticated of the unnamed species with which I am acquainted. For 
the great divisions of geological times, tho terms Anthropozoic (Ago-of- 
Man), Thcriozoic (Age-of-Mammals), Saurozoic (Age-of-lleptiles), and 
Ichthyozoic (Age-of-Fislies), have been employed in lieu of the old terms 
Post-Tertiary, Kainozoic, Mesozoic, and Paheozoic, as being more applicable 
to a chronology ef vertebrate evolution, and as forming a series of symme- 
tncal terms. 

• I. ANTHROPOZOIC (POST-TERTIARY). 

1. Recent Alluvia. 

MAMMALIA. Pbimates. Homo (sapiens ?). Plains. 

Macacus rhesus. Gfilpara and Madras. 
Pbouosctdia. Euelephas indicus. India and Burma. 
Unculata. Rhinoceros indicus. Madras. • 

Sus indicus. Madras. 

Corvus. Kattiawar. 

Antilope cervicapra. Ganges Valley. (?) 

Bos. sp. Kattiawar and Plains. 
REPTILIA.^Chelonia. ? (plates) Calcutta. 

Other undetermined remains of, probably, recent species. 

2. Pleistocene. 

MAMMALIA. Pbisaates. Homo. sp. Nar1)ada (weapons) and Madras 
• (weapons and bones). 

Cabnivoba. Ursus namadicus. (F. and C.) Narbada. 

Pboboscidia. Euelephas namadicus. (F. and C.) Narbada. 

Stegodon ganesa. (F. and C.) Narbada. 

? insignis. (F. and C.) Narbada. 

? Mastodon })andionis. (Falc.) Deccan. 
Ungulata. Rhinoceros deccanensis. (Foote.) Deocan. 

indicus. (Cuv.) Narba'da. 

■ namadicus. (F. and C.) Narbada. 

Equus namadicus. (F. and C.) Narbada. 
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MAMMALIA. Ungulata. Hippopotamus namadicus. (F. and C.) Narbada. 

palaiindicus. (F. and C.) Nar. and J. 

sp. P-.G. 

Sus gigauteus. (F. and C.) Narbada. 

Cerviis sp (? duvanccllii) (Narbada). 

Bubalus paljEindicus (F. and C.) Narbada and J. 
Bos namadicus. (F. and C.) Narbada. P: G. 

and (?) Deccan. 

Lcptobos frazeri. (Lliit.) Narbada. 

Portax namadicus. (lliit.) Narbada, and P : G. 
Rodentta. Mus. sp. Narbada. 

REPTILIA. CnocopriiTA. Crocodilus (?) sp. Narbada, 

Chelokia. Pan gsliura tectum. (Bell, sp.) Narbada, 
Batagur (? dbongoka ) Narbada. 

Trionyx (? gangoticus.) Narbada. 

11. TJJERIOZOTC (KAINOZOIC.) 

1. Plio-Miocene. 

MAMMALIA. Puimates. Paljcopithecus sivalensis. (Lyd.) S. 

Macacus sivalensis. (Lyd.) S. 

sp. S. 

Scmnopitbocus subhimalayanus. (Myr.) S. 

sp. S. 

Caen I von A. Fclis cristaia. (F. and (^.) S. 

graiidicristata. (Bose.) S. 

sp. S. 

Machairodus sivalensis. (F. and C.) S. 

— pabeindicus. (Bose) S. 

Pseudadiirus sivalensis. (Lyd.) 3. , 
Iclitberium sivalense. (Lyd.) S. 

Ar'iverra bakerii. (Bose.) S. 

Hyiena sivalensis. (F. and C.) S. 

fcliiia. (Bose.) S. 

Canis curvipalatus. (Bose.) S." 

cautleyi. (Bose.) S. 

Amphicyon piilacindicus. (Lyd.) S. Sd. 

Ursus. sp. S. 

sp. 1. 

IJyaenarctos sivalensis. (F. and C.) S. Sd. 

■■ — paladndicus. (Lyd.) S. 

Mellivora sivalensis. (F. and C.) S. 

Meles, sp. (Lyd.) S. 
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MAMMALIA. Carnivoba. Lutra palasindica. (F. and C.) S. 

Enhydriodon sivalonsis. (F. and C.) ST 
PnoBOsciDiA. Eneloplias bysudricus. (F. and C.) S. 

Loxodon planifrons. (F. and C.) S. 

Stcgodou gancsa. (F. and (1) S. 

insignis. (F. and C.) S. 

bombi Irons. (F. and C.) S. 

cliftii. (F. and C.) S. 

Mastodon sivalcnsis. (F. and C.) S. 

latidons. (F. and C.) S. I. Sd. P, 

pcrimensis. (F. and C.) S. Sd. P. 

paiidionis. (F,) Sd. S. P^. 

falconeri. (Lyd.) Sd. S. 

Dinotberinm indicum. (Falc.) S. P. 

- ■ ■ pontapotaniiie. (Falc.) S. 

. sindicnse. (Lyd.) Sd. S. 

Uj'JGULAT.v. fClialicotboriuia sivalcnso. S. Sd. 

Jlhinoceros iravadicus. (Lyd.) I. 

pala^indicus. (F. and C.) S. 

. platyrblnus. (F. and C.) S. 

— — sividensis. (F. and C.) S. Sd. 

sp. Tibet. 

Acerotbcriuin pcrimcnso. (F. and C.) P.Sd.S.L 

'g ^ Listriodon pentapotamife. (Falc. sp.) • 

g tbcobaldi. (Lyd.) S. 

g (?) Tapir us, sp. (Clift.) I. 

Equns sivalensis. (F. and C.) S. 

sp. Tibet. 

Ilippotberium antilopinum. (F. and C.) S. 

tbcobaldi. (Lyd.) P. S. Sd. 

sp. Tibet. 

''Hippopotamus iravadicus. (F. and C.) I. 

sivalensis. (F. and C.) S. 

Tetraconodon magnum. (Falc ) S. 

^ Sus giganteus. (F. and C.) S. 

^ — bysudricus. (F. and C.) S. P. Sd. 

^ . — punjabicnsis. (Lyd.) S. 

.J Hippobyus sivalensis. (F. and C.) S. 

^ sp. S. 

Sanitherium scblagintweitii (Myr.) S. 
Hyotberium sindicnse (Lyd. )Sd. 
Antbracotberium silistrense. (Pent.) Sy. S. Sd. 
^Hyopotamus palaeindicus. (Lyd.) Sd. 
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MAM ITALIA. Unoitlata. 



Merycopotamus dissimilis. (F. and 0.) S. 
ChaBromeryx silistronsis. (Pom.) Sy. 
Hemimeryx, sp. (Lyd.) Sd. 

Sivameryx, sp. (Lyd.) Sd. 

Cervus triplideiis. (Lyd.) S. 

sivalensis. (Lyd. Mss.) S. 

simplicidens. (Lyd.) S. 

(?) latidens. (Lyd.) S. 

Dorcathoriuni majus. (Lyd.) S. 

minus. (Lyd.) S. 

Palasomcryx, sp. (Lyd.) S. Sd. (?) 
Camelopardalis sivalensis. (F. and C.) S. P. 

sp. S. 

Hydaspitherium grande. (Lyd.) S. 

leptognathus. (Lyd.) S. 

megacephaJum. (Lyd.) S. 

Bramatherium pcrimense. (Falc.) P. 
Sivatlierium giganteum. (F. and C.)S. 
Visliimtherium iravadicum (Lyd.) I. S. (?) 
Antilope palaeindica. (F. and C.) S. 

patulicornis. (Lyd.) S. 

porrocticornis. (Lyd.) S. 

sivalensis. (Lyd.) S. 

? Pakeoryx, sp. (Lyd.) S. 

Portax, sp. (Lyd.) S. 

Hemibos occipitalis. (Falc. S. 

acuticornis. (Falc. sp.) S. 

antilopinus. (Falc. up.) S. 

Leptobos falconori. (Kiit.) S. 

Bubalus platyceros. (Lyd.) S. 

• palajindicus. (F. and C.) S. 

Bison sivalensis. (Falc. MSS.) S. 

Bos acutifrons. (Lyd.) S. * 

planifrons. (Lyd.) S. 

platyrbinus. (Lyd.) S. 

Bucapra daviesii. (liiit.) S. 

Capra perimensis, (Lyd.) P. 

sivalensis. (Lyd.) S. 

sp. (Lyd.) S. 

? Ovis, sp. (Blyth.) S. T. 

^Camclus sivalensis. (F. and C.) S. 
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MAMMALIA. Rodentia. Mus. sp. S. 

Rhizomys sivalensis. (Lyd.) S. 
Hystrix sivalensis. (Lyd.) S. 
Edentata. Manis sindicnsis. (Lyd.) Sd. 

AVES. CauinaTjE. Graculus (?), sp. (Dav.) S. 

Pelccanus cautleyi. (Dav.) S. 

■ - ? sivalensis. (Dav.) S. 
Megaloscclornis sivalensis (Lyd.) 
Mcgaloscclornis. (?) sp. Sd. 

Argala falconeri (M. Ed.) S. 

Ratit^e. Strutliio asiaticiis. (M. Ed.) S. 

Dromaen.s sivalensis. (Lyd.) S. 

Gen. indet. (Brit. Mus. Col.) S. 
REPTILIA. Crocodilia. Crocodiliis palustris (Less.) S. P. 

sp. I. 

Gharialis gangeticus (Gmel.) S. Sd. I. 
leptodiis (F. and C.) S. 

■ ■ ■ crassidens. (F. and C.) S. Sd. 
Lacertilta. Varanus sivalensis. (Falc.) S. 
OeiiiDiA. Gen. indei. S. Sd. 

Chelonia. Colossoclielys atlas. (F. and C.) 
Testudo (?), 5 sp. S. 

Bellia sivalensis. (Theo.) S. 


PISCES. Elasmo- 

RRANCUII. 


Teleostei. 


sp. S. 

Damonia liamiltonoides. (Falc. sp.) S. 
Emys, .s}). S. 

Cjiutlcya animligcr. (Theo.) S. 
Pangshura tectum. (Bell, sp.) S. 
Batagur, sp. S. 

Trionyx, sp. S. I. P. 

Emyda'vittata. (Pet.) S. 

sp. S. I. P. 

Carch arias, sp. I. 

Lamna, sp. Sd. 

? (vertebra).) P. 

? (palatal teeth) S. Sd. 

Chaca (?), sp. S. 

? (vertebrae.) S. Sd. 


2. Eocene (Intratbappean and Nttmmulitic). 
MAMMALIA. Unoulata, (perissodactyle femur). Punjab. 

(artiodactyle astragalus) Punjab. 




REPTILIA. Ceocodilia. 

Chelonia. 

BATRACHIA. Anouea 
PISCES. Elasmoeean- 


(teeth and vertebrae) Punjab. 

Hydraspis leitbii (Carter sp.) Bombay. 
Oxyglossus pusillus. (Owen, sp.) Bombay, 
(?) sp. Bombay. 


ciiii. Myliobatis, sp. (Lyd.) Punjab. 
Teleostei. Diodon foleyi, (Lj^d.) Kamri 1. and Pt. Blair. 
Capitodus indicus. (Lyd.) Punjab. 

? (Cycloid scales) Ni*. Tbayoimyo. 


III. SAUIiOZOIC (MESOZOIC). 

, 1. Ceetaceofs Series. 

REPTILIA. Dinosaueia. Megalosaurus, sp. (Lametaand Triebinopoli) 

Titanosaurus blanfordi. (Lyd.) Lameta gp. 

indicus. (Lyd.) Lameta gp. 

? (unknown reptile.) Lameta gp. 
CEOCODiLtA. (amphicadian sp.) (Lyd.) Sind. 

CiiELONTA. ? (plates.) Lameta, llajamahendri, and Sind. 
IciiTHTOSAUEiA. Ichtliyosaurus iiidicus. (Lyd.) Triebinopoli. 
PISCES. Elasmoeeancuii. Corax incisus. (Eg.) Triebinopoli. 

pristodontus. (Ag.) Triebinopoli. 

Enebodus serratus. (Eg.) Triebinopoli. 
Lamna complanata. (Eg.) Triebinopoli. 

sigmoidcs. (Eg.) Triebinopoli. 

Odontaspis constrict us. (Eg.) Triebinopoli. 

oxypeion. (Eg.) Triebinopoli. 

Otodus basalis. (Eg.) Triebinopoli. 

divergens. (Eg.) Triebinopoli. 

marginatus. (Eg.) Tricbiftrbpoli. 

— — minutus. (Eg.) Triebinopoli. 

nanus. ( Eg. ) Triebinopoli. 

semi'plicatus. (Eg.) Triebinopoli. 

Oxyrbina triangularis. (Eg.)/rricbinopoli. 

sp. (Stol.) Triebinopoli. 

Ptyebodus latissimus. (Ag.) Triebinopoli. 
Ganoidet. Pycnodus (?), sp. (Stol.) Triebinopoli. 

p ? (scales) Lameta. 

? ? (scales) Intratrappean. Rajamabendri. 


2. Juea-Teiassic Seeies. 

REPTILIA. Dtnosaueia. Ankistrodon indicus (Hux.) Panebet gp*. 

Cbogodilia. (ampbicaelian sp.) (Lyd.) Chari gp. 
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EEPTILIA. Cbocodilia. Farasuchus, sp. (Hux.) (hislopii. MSS.) 

Maleri gp. 

? sp. (Lyd.) Denwa gp. 

La^certilta. Hyperodapedon, sp. (Hux.) Malori gp. 
Dicykodon- Dicyiiodon oriontalis. (Hux.) Paiicliet gp. 

TiA. sp. Panchet gp. 

Plesiosau- 

UTA. Plesiosaurus indicus (Lyd.) Umia. gp. 
BATRACHIA. Labyrintho- Brachyops laticeps. (Ow.) Mangli. gp. 

DONTiA. Gonioglyptus longrosiris. (Hux.) Panchotgp. 
Pachygonia incurvata ( Hux ) Panchet gp. 
Archegosaurus (?) l^ijori gp 

PISCES. Dipnoi. Ccratodus hisloi)ianus. (Old.) Maleri gp. 

huntevianus. (Old.) Maleri gp. 

vii*apa. (Old.) Maleri gp. 

^Ganoiuei. Dapedius ogertoni. (Syk.) Kota gp. 

Lepidotus brevicops. (E'g.) Kota gp. 

calcaratus. (Eg ) Kota gp. 

doccanensis. (Eg.) Kota gp. 

longiccps. (Eg.) Kota gp. 

pachylopis. (Eg.) Kota gp. 

Tetragon olepis analis. (Eg.) Kota gp. 

oldhami. (Eg.) Kota gp. 

rugosus. (Eg.) Kota^p. 

(Scales) Sripermatxir gp. Kota gp. 
IV. ICHTHYOZOIC (PALm)ZOIC). 

Carbon I EERO us. 

PISCES. Ganotbei. Sigmodus dubius. (Wa-ng.) Salt-range. 

EUiASMOU- Poccilodus j)aradoxus. (VVaag.) Salt range. 


BANCHii. Psepliodus indicus. (Waag.) do. 

Helodopsis tdongata. (Waag.) do. 

abbreviata. (Waag.) do. 

Psammodus, sp. do. 

Petalorhyncu.s indicus. (Waag.) do. 

Xystracanthus gracilis. (Waag.) do. 

major. (Waag.) do. 


gigantcus. (Waag.) do. 

Tbaumatacanthusblanfordi. (Waag ) do. 

Abhrevia lions used in the above. 

• Ag. = Agassiz ; Dav. = Davies ; Eg. = Egerton ; F. and C. = Fal- 
coner and Cautley ; Gmel. = Gmelin ; Hux. = Huxley ; I. = Irawadi 
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(Irrawaddy) valley, Burma ; J. = Jamna ; Less. = Lesson ; Lyd. = 
Lydekkcr ; M. Ed. = Milne-Edwards ; Myr. = Herman von Meyer ; Old. 
= Oldham ; Ow. = Owen ; P. = Perim Island, gulf of Cambay ; Pent. 
= Peutland ; P : Gr. = Pem-ganga ; Pet. = Peters ; Pom. = Pomel ; 
liiit. = Riitimeyer ; S. = Siwaliks (including Punjab) ; Sd. = Sind ; 
Stol. = Stoliczka ; Sy. = Sylhet ; Syk. = Sykes ; T. = Tibet ; Thoo. = 
Theobald ; Waag. = Waagcn. 


Conclusion. 

In the foregoing sketch of the fossil vcrtebrata of India, but few 
new facts have been recorded, and, indeed, the main objects in penning it were 
the hope, firstly, of inclueing persons interested in scientific enquiries to 
aid us in our endeavours to increase our knowledge of this interesting 
branch of science, and, secondly, of making one of those landmarks, so neces- 
sary in an ever-increasing subject like the present, from whence new 
advances can again be made. With regard to the lirst object, it may be 
observed that District Officers in India, and other officials, in the course 
of their periodical professional tours through the country, have far 'greater 
opportunities of collecting the larger and more conspicuous fossils than can 
possibly fall to the lot of the officers of the Geological Survey of India, 
who are few in number, and who, for years together, are not called upon to 
visit many parts of the country. To all who have opportunities of travelling 
through unfrequented parts of India likely to contain fossil remains, 
the appeal is here made for assistance in our endeavours to obtain a more 
complete knowledge of the fossil vcrtebrata of India. Any fossils sent 
to the Superintendent of the Geological Survey of India (Calcutta) will 
bo most gratefully received, and, after comparison or description, either 
returned to their owners, or, if presented, carefully preserv^ in the 
collection of the Indian Museum. 

Note . — Additions to this paper have hcon made while it was passing through the 
press, bringing it up to date. 
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V. — Account of the Verification of some Standard Weights with consu 
derations on Standard Weights in generaL — By Col. J. F. Tennant, 
11. E., F, 1{. S., Master of Her Majesty's Mint, 

(Heed. Jan. 5th; — Head Feb. 4th, 1880.) 

When I first contemplated the verification o£ a series of weights from 
a primary standard, I had little information as to procedure, and indeed 
I have till now had little as to details. I had intended in this paper to deal 
with the verification of a whole scries of ounce weights ; but circumstances 
beyond my control have delayed the latter portion, and.I think that probably 
this shorter paper will bo as much as the patience of my readers will stand : 
in it are described, with examples, all the cases I shall meet ; while the ex- 
planations will, I trust, enable any one to follow my procedure and some- 
how to verify ai^^ other set of weights. This end being gained, the delay 
of the paper to add the numerical results of farther work, would add little 
to its popular, or even scientific value, and this circumstance has induced 
me to offer it in its ])rescnt state to the Asiatic Society. 

I am aware that I am. open to the charge of excessive (factitious) 
accuracy, and I freely admit that 1 have used an excessive number of 
decimal places j but the number was originally fixed by the fact that it caused 
no trouble and saved thought. The diflerenco between the trouble of 
dealing with 5 or G figures and 4 with an arithmometer is, in my case, ^nore 
than compensated by the absence of the absolute necessity of watching 
tb^ increase of the last figure : and too, 1 had not, till I had gone some 
way with these weighings, so clear an idea of the probable errors as I now 
have. The systematic calculation oF these is, so far as I know, now : 
it has^lfffi^t me much, and guided me where I might have gone wrong. 
I think that it should always bo carrietl out ; but of course, the foundation 
of the calculation — the estimation of the probable error of one comparison, 
will not commend itself to all’ men : — those who in other respects may 
follow my procedure may prefer a different course in this, and, when the 
system of wcighincnt is different, this datum must be determined in a cor- 
respondingly different manner. Even then, I hope, that tho conclusions 
I have come to may have their use, for the evidence they offer of the rapid 
accumulation of error in multiidyiug from a small primary standard, is quite 
independent of the amount ascribed to tho error of one comi)arisou. 

I have added the Tables requisite in reducing the comparison of weights 
of varying density and in determining specific gravity. These are deduced 
from the same data precisely as those used in the iiritish Standards Depart- 
ment, but I have empl^ od Fahrenheit’s thermometer, the English inch, and 
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the English grain, because, to me, those units were more accessible (as they 
will be to most readers of the English language) and not because I prefer 
them. I have thought that it was more important to avoid conversions 
of the data before using them than to adhere to general considerations ; 
just as (with the late Warden of the Standards) I have preferred uniformity 
of data for reduction ; rather than a possible scientific accuracy, which is, 
after all, not demonstrably gained. 

Skctiox I . — On Weights, 

In May 1879, I received from England a sot of Bullion Weights of 
gilt bronze, with their errors on the Commercial Standard of England 
roughly given, and a Trov Ounce of Platinum-iridium, with its error in va- 
cuo in terms of the* Parliamentary Standard Pound P S. I at the same 
time received a set of Metric Weights of Platinimi-iridium from 100 grammes 
to one milligram, with their errors in terms of the Kilogramme des Archives, 
which is the Normal Standard weight of France. My paper here will bo 
confined to dealing wdth .some of the lUillion Weights: afid it will bo neces- 
sary in order to understand the procedure I follow, and also the scientific 
principles of weighing, that I should give an account of the ’ English 
system of weights. 

Ordinary weights are made of brass, iron, or some other cheap metal, 
but all these arc liable to oxidation, and thus none of these metals is suitable 
for a Standard. Tlie metal ehosoii For the English Standard was ifiatinum, 
which is nearly iudestnictiblc. Since then it has been found that, whereas 
platinum is sol't, an alloys ivith iridium is hard, has the other advantages 
of platinum, and can be made with sufiicient readiness for the purpose 
required: this alloy is used in my Primary Standards as it is in tho European 
Standards now being made in Paris. The use of such substances for 
Standard Weights, however, leads to some complication : thcce, metals aro 
heavy; while ihc metals and alloys ordinarily used arc comparatively light. 
Now the weight of a body in air is ditVerent from its weight in vacuo by 
the weight of the air displaced, and this varies with the state of the atmos- 
phere : consequently the relative Aveight of a pound of brass and one 
of idatinum, which are alike in vacuo, will, in air, be found to vary con- 
tinually relatively to each other. In order to avoid the inconvenience of 
this, it has been found desirable that the Commercial Standard should bo 
of brass or bronze ; both of wdiich, having nearly the same density as tho 
metals used in ordinary weights, wdll show the same difforonces at all times 
and places, with sufiicient accuracy for commercial purposes ; and which, 
moreover, arc cheap enough to allow of the weights of all sizes being made 
of them. For general Standard purposes, weights are now made. of gilt 
bronze, tho gilding preserving them to a great extent from changing by 
oxidation. c 
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As the Parliamentary Standard of England P S. has its true weight 
in vacuo,* the first impression would be, that the Commercial Standard in 
ordinary air should weigh the same as P S. in vacuo : but this has not been 
the practical solution. When the Houses of Parliament were destroyed in 
1834, the English standards were destroyed in them, and the ticvv Standard 
was meant to be a re.'=?toration of the old one. Now the old Standard 
was a brass Troy Pound made in 1758, of which there wore a variety of 
coj)ies more or less accurate. On the evidence from these, and some other 
sources, was determined the dilference between the lost i)ound and a piece 
of platinum, both taken in vacuo. Then (the (lovernment of the day 
having determined that the new Standard should represent tlio Avoirdupois, 
and not the Troy Pound as before), a second piece of 1‘latinum P S. was 
made which should weigh very nearly 7000 such grains as those of which 
the destroyed Pound (IJ) conlained 5,700, hotli being taken in vacuo, and it 
is believed that the result was accurate to a very small fraction of a grain, 
thanks to the great labours of Professor Miller. In reverting to tho 
Commercial Pound, that would be 7,000 grains of wliich U weighed 5,700, 
both taken in air, and then, as the density of the new conuucrcial Pound 
Avas \iivy close to that of U, all son.sihle uncertainty arising from the de- 
struction of U and the impossibility of knowing its exact den.sity would 
vanish. 

Professor Miller found the Platinum Pound P 8. to be 7000*00093 
grains of U both Aveighed in A^acuo, and by Act of Parliament, this was 
declared to be the true standard of weight, ami that one grain shoulcj be a 
seven-thousandth part of it. Tho (Commercial I’onml W was an imaginary 
Pound, supposed to be made of brass of a density of 8*15031', Avhieh was 
what Profe.ssor Miller estimated as the den.sity^ of the lost Pound U. 
Though tho standard in vacuo was changed, as above, by a minute quan- 
tity, have been Avrong to change the weight of W in air. In 

, order then that its Avcight in vacuo should become that of the Pound P S., 
it became necessary to suppose that this Aveight in vacuof, and consequently 
its density, were changed, and to ascribe to it a new dmisity of 8*1430. 

Tho present dclinitioii of the English Commercial Pound then is — 

* I have followed tho wording of my predropssors, hut 1 .should prefer to call tho 
weight in vacuo'' tho “ and roblrict tin- Ui in “ to the apparent fiuco 

exercised. If this distinction Avere made, tlie (picslions involved would he jiiucli ch^arcr. 
Tho Parliamentary Standard has been treated as one of M(m ; hence two of the gilt 
secondary standards, each of the saiiio Mass as 1*. 8., will not have ordinarily tho saino 
weighty unless they have tho same spccilic gravity. 

t Tho weight in vacuo Ava.s 7000 grain.s of U, and in consequence of tho Act of 
Parliament it became necessary that it should bo the same as that ol P 8. or 7000*00093 
grains of U. 
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The weight in standard air of a piece of brass whose weight in vacuo 
is the same as that of P S., and whose density, compared with that of water 
at its maximum density (the brass being at the freezing point), is 8*14 j30. 

If we know the value of a weight in terms of P S , we shall be able 
to find its value in terms of W by adding the weight of air dis])laccd by 
the same weight of brass similar to that of which W is supposed to be made, 
and deducting that actually displaced by the weight to bo determined. 

The Standard Platinum- Iridium ounce sent me is certified to weigh (in 
vacuo) 479*95979 grains in terms of P S., and the density has been assiun(*d 
as 21*414, which is that of the 100 gramme weight. In English Standard 
Air its weight is given as 480*00502 grains, but that datum is useless for 
purposes of reference. It is called E I in the books of tlio Standards 
Olficc in London, and I propose to retain this name. 

The ounce weight of the bullion set was certified to weigh 480*00145 
grains in vacuo in terms of P S. and 480 00203 grains in English Standard 
Air in terms of W. 

The following matter must bo borne in mind in order that the 
procedure in my weighments may bo understood : 

The sign = means that the weights on each side of it are equal in 
vacuo. 

The sign s means that these arc equal in air at the time ; and, in the case 
of Commercial Weights, that they are sufficiently equal 
for practical purposes at all times. 

The oign ^ means that the weights on each side being in the respective 
pans of the balance there would be equilibrium. When no 
division of the scale is mentioned as the resting point, it 
is assumed to be 10 for Oertling No. 1 and 15 for Oertling 
No. 2. 

On is one of the set of Gilt Bullion Weights — the subscript numbei denotes 
its nominal value in Troy ounces. 

Pn is one of a set of grain weights which have been used for small quan- 
tities, and n is the number of grains nominally : all weights*^ 
not less than 1 grain are of platinum and havs been oleaned 
by incandescence in a S 2 )irit-lamp. The tenths of grains 
are of aluminum and the hundreths of uncertain material. 

II j and Rg are two riders (approxinately of one-tenth of a grain each) used 
with the balance Oertling No. 1. 

The Tables I have used in my reductions have been calculated by my- 
self to the units of the Barometer and Thermometer scales commonly 
used in England, and which it was most easy for me to refer to. That 
for the density of air, has been calculated from the formula given by Pro- 
fessor Miller, in his paper in the Philosophical Trans^actions, with the necos- 
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sary changes for units, and for the position ■ of Her Majesty’s Mint at 
Calcutta. The density of water has been calculated from a formula similar 
to Professor Miller’s ; but with the oonstants deduced from the new Tables 
of the British Standards Office. The other Tables, for the expansion of 
metals, arc deduced from the same data as those of Professor Miller, but the 
form makes them more compact and convenient without any loss of accu- 
racy. All will be found at the end. 

Section II. — The Balances, 

Oertling No. 1 is a chemical balance by Oertling with a beam 365 
m. m. (14*56 inches) between the extreme knife edges. The principal 
knife edge is 28 m. m. (1*1 inches) long and the fimaller ones 16*5 m. m. 
or 0*65 inches ; all are of agate resting on agate planes. The beam is 
divided for the use of riders, and 1 have satisfied myself that the divisions 
are sufficiently accurate for this purpose. The scale is ])laced on the lower 
part of the pillar, and is read by a long index attached to the centre of tho 
beam : this is in my opinion, the best arrangement. 

Qertling No. 2 is a balance whose beam carries knife edges 404 m. m 
(15*9 inches) apart. The central knife edge is 38*4 m. m (IJ inches) 
long and those at the ends, 22 m. m or 0*87 inches. They are all of 
agate and rest on agate planes. The beam is very strong, and divided with 
sufficient accuracy for the use of a rider. Tlierc is an index of soft iron 
at each end of tho beam to read an ivory scale. Tlie left scale had very 
fine graduations and apjjcared to me useless. I have substituted aP better 
one and removed the right scale. 

Section III. — Density of 0 Set of Weights, 

In order to compare Oi with El it is necessary to have a density of 
Oi : ft flSvc determined that of O3 and assumed it to be the same as that 
of Oj and of the other O weights. 

It appears from the papers received from the Standards Office that 
O3 s 3 Troy ounces s 1440 grains with sufficient accuracy for this 
purpose, itstfxact value will be seen later. 

On July 4th 1879, the balance Oertling No. 1 having been prepared 
for taking specific gravities, and a platinum hook, intended to support O3 
in water, having been hung by a tine wire of platinum so as to be immersed 
in distilled water ; O3 was placed in the pan in air, and counterbalanced 
with weights. O3 being then placed in the hook, and all air bubbles care- 
fully removed, it was found that ; X being about 1490*2 grains: 

X O3 in water (temp. = 84®. 1) + hook &c. in water -h (O.3 + 

K 

O-oi + O.00B + O-ooi) in air + 4. at 10 02 divisions of the scale—- 
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tlieii, removing O, from water, carefully drying it, and placing it in the 
pan, I found after adding 180 minims of water 

X O3 in air + hook &c. in water + 2*72 at 10’02 divisions. 

Hence the loss of weight apparently = O.3 -h O.q^ + O.qqs + -f 

1 - 28 ^^ . 

10 

My approximate calculations gave me the sum of the above four 
weights as 167*5400 grains, and the value of the rider is approximately -^^yth 
of a grain, the difference from the true value being negligible. Hence the 
loss of weight between air and water was 167 5528 grains, and, thougli I 
did not observe the Bafometcr, it may bo considered as 29*46, and the tcni- 
peraturo 87°*5; this gives A Ojj = 8 5649. 

Again on July 7th, I found in the same way. 

(A) X + 5^=^i=03in water -f- hook &c. in water 


1 > 

-h 167*51 grains + *2^ at 13 30 Div. 


Hi 


(B) X H- 5 ” O3 in water + hook ka in water 

+ 167*51 grains + ^ ^ at 4*72 Div. 


Temp. 

water 81-25 F. 


and, after adding 169 minims of water. 


(C) X -h 5 O3 in air + hook &o. in water -|- 7 ^ at 14*80 Div. 

Bar. 29®*415. 

(D) X + 5 ^ =a= 0, in air + hook &c. in water + 9 ^ at 8-35 Div. 


,R., 


Temp. SS'-rF.- 


Hence by interpolating between (A) and (B) 

X + 5 O3 in water -f hook &c. in' water 

+ lG7-542rs +4-llii2 1, Temperatorcs 
t 10 / oigrb. + 4 11— I Water 84'’-25P. 

and from (C) and (D) Air 85*7 

X + 5-^ =£b O3 + hook &c. in water + 8*49 Bar. 29*445 

Thus the loss of weight was apparently 167*4965 grains, and A O3 = 8*5676. 
Giving this last result triple weight, on account of better observing, we have 
as a mean ; A O3 = 8*5669 : which may be considered the density for all 
the weights of this set ; and which will not bo altered by the true values of 
the weights used, being substituted for the approximate ones. 
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Section IV . — System of WeigTiments, 

I have adopted a uniform system of weighment for comparing the 
weights. Some years ago I made a considerable number of experiments 
on the species of errors which occurred in practice, and the present system is 
tlie outcome : there have been minute deviations, but in all material points the 
procedure has been uniformly followed, and I think it has been successful 
in eliminating all jn’ogrossive errors. The princii)al of those is the ten- 
dency of the arms of the balance to expand unequally with temperature, 
but there are others which have occasionally been found. I annex specimens 
of the form 1 have used in work. 

The weights to be compared being placed in the pans, a prepondcranco 
is given to one side of the balance ; so as to make the resting point, when 
the whole is in equilibrium, lie on one side of tlie centre point ; yet so slightly, 
that the weight used to get the value of the scale, shall dollcct the resting 
point to the otlicr side. In the first example with Oertling No. 1, it will 
be seen, that with El in the left pan and in the right, the Eight Rider 
was placed at 1*2 of the beam scale; in this state the index had its 
resting point at 7*51 divisions (10 being the middle). Then the weight 
P.(^ was added to the left side and the resting j^oint became 15*81 Div. 
Each resting point is deduced from 4 readings, two low and /o, and 
two high and //o. The beam having boon carefully released, the 
first excursion outwards, and the return towards the scale centre, are neglec- 
ted ; and the next four readings of the extremes of oscillation takeif. The 
first reading will thus usually be low, if the resting point below ; and high, 
if that be high : but, when signs ot* irregularity occur, this may not be the 
case, as I have always, in such cases, freely omitted readings till the oscillations 


hav^he^^^c regular. Then, supposing a low reading first, 

+ 2/cj -f- //g 


+ 2 //| + ^2 
4 


and 


• would be readings of the resting points, and the sums in the nu- 

merators have been rapidly formed separately during the work, added, and 

divided by 8. This has been afterwards checked by : 

o 

of course, when h comes first, the h’^s take the place of the Vs in these 
formula?, and vice versa. 

■ We thus have two '^partial loeigliments'^ 

El -f 1'2 at 7*54 divisions and 
El + P-oj =& Oi + 1-2 ^ at 15 81 divisions 
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from which I get, by interpolation, as a result of the “ weighmenV' 

El Oi + 1-2 - P.01- IS-ovOi + 1-2 ^-0-297 P.,,! 

The second weighment is made after the weights are interchanged in 
the pans and the result deduced the same way. These together make one 
“ comparison and then a second comparison is made, every operation b3ing 
followed, but precisely in the reverse order, to make a “ complete compari- 
son,'*' The result of the four equations when summed is 
4E1 = 4 0^ -h O lOl P-ox or 
El s Oi + 0 04775 P.oi 

The interpolations are made with sufficient accuracy with a slide 
rule. , 

In all the comparisons of the O set and P set, except those of El 
with Oj, which were made with the balance Oertling No. 1, I have used 
one of the riders (the right) to add a constant weight to one side and 
the other in variable positions. Assuming that the rider can be accurately 
placed on the divisions, and that these arc sufficiently accurate, it seems 
to mo that I may safely use the rider in this way, and that the error of 
determination of the weight of the rider will thus be of less importance 
than that of a small weight. 

In the case of the very small weights I have added the weight P 24 to 
one pan, and P^* to the other, in order to steady thorn, with great ad- 
vantage. 

c 

Section V. — Determination of in terms of the English 

Commercial Found 

I have before mentioned that I have received as a Standard a Troy 
ounce of Platinum -Iridium, wliose weight in terms of the Parliamentary 
Standard Pound P S. is 479'95979 grains of P S. ; and I have t^p^ained 
the relations between the English Standard Pound and the commercial 
Pound. Ill order that I may determine the errors of the Bullion set of 
Weights, it is necessary that I should determine in terms of the English 
Commercial Pound : I have it is true the determination made in London, 
but it is necessary to verify thi.s, not only to make the standard of weight 
now, identical with that 1 should get again, but also because the gilt 
weights may have slightly changed in the long voyage. 

The Barometer I have used is an Aneroid Barometer by Brown- 
ing, which I have found give corrected Barometer readings without 
sensible error. I have, except in the first comparison, used two Ther- 
mometers which wore examined for me some years ago at Kew, and 
whose zero point I have recently re-determined : the.se were suspended in 
the balance case of Oertling No. 1, so as to hang about half way between 
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the j)illar carrying the central planes and the suspensions of the scale pans. 
The Humidity has been deduced from a new Masons Hygrometer : I have 
not the errors of its Tlicrmoinetors, but they are modern, and not likely to 
have any producing sensible corrections to my result. 

The following is a specimen of computation for the comparison of KI 
and Oi which is entered in the type form ; in it, v KI = volume of water 
at its greatest density which is displaced by El at 32°. P . 


it therefore = 


E I 


470-95979 


similarly = 

May 24th, 1870 a. m. 
Commenced at 6 h. 48 m. 


AEl 21-414 

479-997GO 
8-5GG0 


= [1-35051] 


= [1-74842] 


Ended at 7h. 33 m. 

Dry Bulb 85 0 P. Dry Bulb 85 4 

Wet do. Vapour Tension ^ | Vapo.^ Tension 

s-: 


IJifE. 4 


•9) 


0-993 in. 


Si 


O'OUO in. 


Mean o£ Thermometers 8.5''5 Mean Uecl. Barometer 29'(i05 
Correction O'OO 0T89(0‘993 + 0’9C0)=0'3(i9 


Me.an Temperature 85'50 


h. = 29 230 log — 110592 
log At (Tab 1.) 5-5j)005 


70.5597 7-05597 

log V El 1-35051 log P Oi ... 1-74842 

(Tab. III.) log(l + E Ht) 0-00033 (Tab. III.) log (1 + E Bt) ... 0 00000 


1 '»* = i'SK: ] >«« = 


8-80503 


gr.iiiis. 

Weight El in yacuo = 479-95979 of P S. 
Air displaced = — 0-025517 

KI = 479-934273 

Ail- displaeed by Oi= + 0-003834 

Oi s El — 0-000475* 

= 479-997032 


In section IV, I found Bf = 0, + 0-4775 r.,i and (Sec. VI) r.„i = 0-009947 grains. 
7 • • 
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Abstract of Comparisons, 

1879 May 24, Oj = 479*997632 T S. grain. 

„ 28, „ *997489 „ 

„ 30, „ -996732 

„ 31, „ *997266 „ 

„ June 1 , „ *996911 „ 

Mean Oj = 479*997200 ± 0*000115 P S. grains. 


I have received, from the Meteorological Keporter to the Government 
of Bengal, the following mean data for Calcutta which I take as the defini- 
tion of Standard Air^ 

in. 

Reduced Barometer,... 29*787 \ 


Temperature, 


79*0 F. 


whence A As 
= 7.06510. 


Humidity, 0 *70 per cent. / 

Hence I have weight of 0| = 479 997206 grains of P S. 
Deduct displaced Standard Air = — 0*065178 
Add Standard Air for W = -|- 0*068571 


Oi = 480*000599 grains of English Com- 
mercial Pound. 

This value differs slightly from that sent me and which I have quoted 
beMe. 

Section VI. — On the determination of the errors of single weights. 

In the interval between and there are, in all English bullion sets, 
*weights O 5 , O 4 , O 55 , and Oo ; so between Ojo and eome O 30 
and Obo» and so on. 

Between these weights we may make comparisons giving the following 
equations : 

OiQ = O 5 -|- Gj, 4“ Oj “h it 0 (a^ 

s O 5 + O 3 -h Og -h ^'1 ± e (b) •* 

s O4 -f- O3 + O2 -h O2 -f- + 0 (c) 

Og ^ 0 ^ + Oi -f 0^2 + 0 e being the p. e, of one com- 
Gb = O 3 + Og + + 0 [parison. 

G4 = O3 4 - Gj + ^4 + G 

O3 = Og + Oj + ^6 ± ® 

Hence we have O3 s 2 0 ^ + 0^4 — ± e \/ 3 ~ 

03 s 3 Gi + ^6 + ^4 — 4 - ^2 ± ® 

04 = 4 O2 + 2 «p 4 — •F3 + tiTg + 0 7 

Ofi 5 5 O 2 + jTg + 2ir4 — iPs ^ 2a?2 + e \/l0 
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S s 10 Oi -f- 2a?5 4- — 2cCf^ + ± e \/34 from (a) 

s 10 Oi -I- 2^6 -i- 4 j 74 — 3a?3 -h 4^2 4- ± e from (6) 

s 10 Oi + 2x^ -h 4ix^ — 3iF3 + Sxq 4- ± e v^39 from (<?) 

which equations give the ascending scries ; and it is important to note, that 

if the probable error of the observations be alike, there is a disadvantage in 
using any comparison but (/»), and that even if (b) and (c) be dbserved as 
checks, they should not be used in computing, as they will lower the weight 
of Oio, on the accuracy of which we are dependent for continuing the up- 
ward scries ; thus the mean value of Ok, from (a) and (c) Avill bo 

= 10 Oj 4- ‘i (4-^5 4 4iX.^ — 5.^3 4 Oxj 4 4 ± o ’’ 

and if the scries (b) had been involved the loss of pijpbable accuracy would 
have been greater. 

N'ext as to descending or decreasing series from 
Ifi^. Descending through (a) 


0 = JL. O * 4 + e 

'-'6 lO '-'lo ^ 2 - ^ lO 

o. *= A Olo + To (2^^. + — 2ar,, — 2^, — 4.v.) ± o 

O. = t’o Oio + ihr (4^5 — — 4 j? 3 + ar,, — 3a?,) ± e V^hT 

O, s 0,„ — iV (4a?, — 2a;, + Ga;, — la;, + 2a;,) ± e 

01 s tV Oio — tV (2-'p» + 4a;, — 2 a ;3 + Sa;, + a;,) ± o 

‘Again descending through (&) 

O 5 = y"o OjQ 4 T (^3 ® iTf 

O4 = * 0,0 + tV ( 2a?» + 4a;, + 2a;3 — Ga;, — 4a;,0 + c 

O3 s ,% 0,0 + tV ( 43?. — 2a;, — a;, — 2a;3 — 3a;,') ± e. VT£ 

Oj, 0,0 — tV ( 4a?» — 2a;, + la;., — 2a;3 + 2a;,') ± 0 

O, s 0,0 tV (2a;3 + 4a;, — 3a;3 + la;, + a;, ) + e \/ 

Also descending through (c) 


O. s ^,rp,o + 




• ± ® vn 


o, S tV 0,0 + ^ (2a;, + 4a;, + 2a;, — 2 a ;3 — la;,") ± 0 

O, s tV 0,0 + T^ir (4a;. — 2a;, — a;, + a;. — Sa;,") ± 0 \/\^ 

O, s 0,0 — A- (4a;, — 2a;, + 4a;, — la;, + 2a;,') ± e \/-fg 

O, s T^tr 0,0 — tV (2a;, + 4a;, — Sa;, + 3a;, + a;,') ± e 

If we were to be guided here by the same consideration as before, wo 
should absolutely prefer the use of series (^) alone, but it is easy to see, 
that as the probable error of 0^ involves only yV of that of On,; the 



52 


J. F. Tennant — On SMnJard Weigliis, [No. 1, 

determination of its weight will be almost entirely dependent on the error 
generated in the comparisons of the group* of the series, and not on that 
derived from the starting weight : this renders the choice less important. 

As a matter of fact 1 have worked both through (a) and (&) taking 
the mean result and in this case. 

^6 = ^10 + J + ^2 + + ^lO ± c \/l^ 

o. “ T% Oio + ^ V (4‘-»5 + — SiTa — — 4ra?,0 ± o v^-fi 

O. = 0,0 + -/o- (&r, — 4*, — 5i», — — 3a.-, —3a:/) ± e \/ ^ 

O, = To 0,0 — aT)-(8*'» — + 10a:, —6a:, + 2a:, + 2a;,') ± C \/jo 
Oi = tV 0,0 — -irV (4a:, 4- 8a:, —5a:, + 7.x-, + a:, + a:,') ± e 

My choice was a' matter of accident, but it turns out that the sum of 
the squares of the probable errors of all the deduced weights is less than for 
any one of the single series. ^ 

The other system of weights, which I have in this paper slightly to 
deal with, is what I shall call the “ Enr/lish grain system.'^ In it the weights 
interpolated between 10 and 1 are 6 , ti and 2. Thus starting from either 
end of the decad there are four weights to be derived ; but among these 
weights alone, only three equations can be obtained. 

Tio = 

Po = P 3 + P 2 + Pi + ^-2 

P, = P, + P, + 

To make a definite resect the best plan is to use a second called 
P/: P.^ + P.j, + P-i from the next lower decad height be used but the 
equations would not be independent for the separate decads. 

Pa = Pi + Pi' + and 1 \ = P/ -f 
and we now have 5 equations to determine 5 quantities, and tlj^ result is 
definite. Of course by substituting P\ for P^, we can get 3 more equations 
like the first three, but the labour would be increased, and the result would 
still be definite, though slightly more accurate, especially as regards the 
spare weight P^^ 

From the equations we have ; in ascending (increasing weights) 

Pi'= Pj ~ 5^5 ± c. 

P, = 2 P, — *, + a?. ± e \/2 

Pj = 3 P, — + «. + *3 ± e v/3 

♦ I use the term deead to include the weights from 0*1 to 1, or from 1 to 10, &c., 
the last being ten times the first ; and a group of equations consists of those connecting 
Che weights of a decad* 
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= 0 Pi — 2x^ + 25^1 + ^3 H- ^*a ± e \/l0 

Pio = 10 Pi — + 3^1. -h 2x^ + jpa + ± ® 

While descending, wo have 

Po = Pio — To (2*5 — 2x^ + 2x^ — 4*, + Ojf J ± 0^ a / ro 

P3 = it Pio — TO (^» — ♦ — ‘*"'3 + 3^2 + 3*1) ± 0 'V^?S- 

1*2 = TO Pio — lo (-••'*'•5 — + l'^3 + 2a.,, + 2»i) ± o x/id 

1*1 = -I'o Pio + TO ( 3 a .-5 — 3a: — 2a-, — a:, — a^) ± 0 v/fA 

1 * 1 '= T*ff I’lo — 10 (^a:, + 3a + 2a, + a, + a,) ± 0 

Section VII. • 

I now proceed to the detonniiiation of tlie actual values of the weights 
below Oi, and oF tl\e P set, in commercial grains. The equations have all 
been determined in terms of the rider Ui, in the balance Ocrtling No. l,and 
they are given iif this wa 3 ^ 01* course the whole of the computations wore 
made with this unknown factor, but it bas been determined (see page 50) 
and tht) value has been substituted in the results to save repetition. 
The differences between the two determinations of the constant term in 
each equation are given, and from them is derived a probable error of one 
equation. I had intended that the observations in each decad should be 
separately valued, but when that is done the results are so nearly alike 
that it seems unnecessary to adhere to this. The mode of determining the 
probable error of each weight is the subject of the next section, but the 
values are given in this. 

Value of Weights of W set leloio W^ with Idalance Ocrtling No, 1. 


Thavc here the following equations : 


0, =0., 

+ 0., 

+ 0., 

— 0-213325 Ri 

Difference 

= 

2600 

0, =o.. 

+ 0., 

+ 0,2 

— 0-238825 „ 


z= 

1450 

0., sO., 

+ 0., 


— 0-001800 „ 


= 

350 

0., sO?, 

+ O.y 


— 0-124325 „ 


= 

500 

0.. sO., 

+ 0-1 


— 0-0021)13 „ 


= 

825 

0., sO., 

+ 0.1 


-0-011113 „ 


= 

275 

0., sO.o. 

+ 0.04 

+ O.Ql 

-0-033200 Ri 

Difference 


200 

0., sO.o, 

+ 0.03 

+ 0-02 

— 0 012213 „ 

» 

= 

2925 

O.o. sO.„, 

+ O.Ql 


— 0-020938 „ 


= 

475 

^•OTB ^^-0 3 

+ O.Q.^ 


-0-032138 „ 


= 

1475 

0-04 =^*0 3 

+ O.oi 


— 0-030838 „ 


= 

775 

0.„, 

+ Ool 


— 0-035763 „ 


= 

475 
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0.„. 


^•008 004"!" ^*001 

0*012263 R 1 Difference 

= 425 

O.o. 

= 

^•0 0 8 "b O.Q0 3 “t”0. QQg — 

0*021500 „ 

99 


= 150 

^•oo 0 


^•004"b0.oo^ 

0*076963 „ 

99 


= 1625 

^*00 8 


^•003'i“^*008 

0 015813 „ 

99 


= 1725 

^•004 


^•003 “h ^ 001 

0*040638 „ 

99 


= 675 

^•00 3 


^*008 ^*001 

0 093775 „ 

99 


= 100 

^•08 8 

= 

0.08 "1“ O.QO 5 

■ 0.016100 Rj Difference 

= 200 

From these equations I deduce 







grs. 

grs. 




0.. 


240 000300 + O 05GO0G Rx s 240 005927 

P- 

e, : 

= 0*000064 

0.* 


192*000240 -h 0*127762 

„ 3 192 01307G 


99 

0*000060 

0., 


144*000180 -h 0*100631 

„ 3 144 010290 


99 

0*000047 

0.. 

= 

96*000120 + 0*081700 

„ = 9C 008328 


99 

0*000048 

0.x 


48*000060 + 0*030014 

„ = 48003078 


99 

0*000037 

O-o. 

= 

24*000030 + 0*020606 

„ 3 24 002100 


99 

0*000033 

O-o. 


19*200024 -h 0*015988 

„ 3 19-201G30 


99 

0*000040 

0„, 

= 

14*400018 + 0*021269 

„ 3 14-402155 

•1 

99 

0*000033 

^•08 


9*600012 + 0*031475 

„ 3 9-(K)3180 


99 

0*000012 

O.oi 

E= 

4*800006 + 0*025537 

„ 3 4-802574 


99 

0*000035 

^•00 0 

= 

2*400003 -b 0*030932 

„ 3 2-403111 


99 

0*000033 

^•004 


1*920002 + 0*005261 

„ 3 J-92G559 


99 

0*000040 

^•00 3 

= 

1*410002 — ■ 0*018011 

„ 3 1-438193 


99 

0*000033 

^•0 0 8 


0 960001 -f 0*033130 

„ 3 0-963329 


99 

0*000042 



0*480001 + 0*042634 

„ 3 0-484284 


99 

0*000035 

^•08 8 


12*000015 -h 0*036101 

„ 3 12-003642 


99 

0*000077 


The two largest weights and P,*. of the P set are each approxi- 
mately equal to 24 grains and tlieir sum is of course nearly = O.^ but 
they are of platinum while O. ^ is of gilt brony^e. Small as these are the 
errors cannot be neglected when accuracy is required. The purpose of 
the determination being mainly to get the values of the small weights of 
the P set with accuracy so that they may be used to determine differences, 
it is enough to correct the value above given of O. ^ so that the deduced 
value of + Pg* may be the same as if the comparison had been 
made in standard air. For all ordinary i)urj)oses the resulting values of 
these weights may be used without correction. 

1 have found that 48 grains of platinum would weigh less in my 
standard air than under the circumstances of the observation by 0.000063 
grains. Also s + Pg* -f 0*050238 

grs. 

The value of O-i is = 48*000060 + 0*030044 R^ 
in actual air Pa 4 “f ^ 2 * = 48 000060 — 0*020104 R^ 
and the correction to standard air is — 0 000063 
Hence in standard air Pg* + Pg** 47*999997 — 0*020194 R^ 



55 


1880.] J. P. Tennant— Ott Standard Weights. 

I shall for convenience write M for 47‘999997 grains and place the equations so far as 
are necessary to determine the weights down to Pj in a form suitable for use thus — 

Diff. 

+ -M + OO2OI94R1SO275 






— 0 006438 

» 

s 0-475 

If 


-p..- 

p. 

-p, 

—0-012913 

if 

s 0-1125 

If 

P,o 



-p, -p. 

+ 0-000125 

a 

^O.GSO 

II 

P.o 

-p.. 


— p — p 

+ 0010138 

a 

5 0-9UO 

II 

P.O 

-P.o 

-p« 

— p — p 

—0 008500 

ii 

s025 

If 


P,»-P.o 

-p. 


— 0.018400 

ti 

= 0-1700 

If 


P.o 

-p„ 

-p, -p. 

— 0 004813 

a 

s 0-776 

II 



Po 


+ 0*018908 

If 

s 0 376 

II 




p — p — p 

+ 0015463 

If 

s 0-1075 

II 




p,-p,- 

P\ + 0009388 

If 

= 0-1175 

19 




p.- 

P\— 0-005838 

If 

3 0-1275 

19 


\ have tried vfirions ways of dealing with tliose equations but, when 
the probable errors are wanted, the method of least squares is the easiest. 
I thus get— 


grs. gra. 


P,. 

s 

23-099999 

— 0-006907R, s 

23-999290 p. 

e. = 

0-000042 

p * 


23-999999 

— 0-003185 

» = 

23-998079 

If 

0-000042 

P.O 


19-909999 

— 0-014515 

II = 

19-9985H 

If 

0000050 

p.. 


15-999999 

— 0-006007 

II = 

15-999390 

II 

0-000049 

P.O 


9 999999 

— 0-009026 

II ~ 

9-999092 

II 

0-000043 

p. 

= 

6-000000 

— 0-015531 

II ~ 

6 998440 

11 

0-0U0013 

p. 


3-000000 

— 0-006360 

>» “ 

2999361 

II 

0-C00035 

p.' 


2-000000 + 0-001371 

II = 

2-000137 

II 

0-000050 

p. 

= 

1-000000 + 0-008077 

If = 

1-000811 

II 

0-000039 

P'. 


1-000000 + 0-002401 

II — 

1-000247 

II 

0-000043 


Further Pi s P.„ + P., + P., + 0-000038R, 

DifE. 

726 R, 

* P., 3 P., + P., + P.i + 0-005525 „ 

II 

o„ 

P-, sP.. +P., -0 004675 „ 

II 

600 „ 

l\ = P., + P'.i + 0-006963 „ 

I) 

1325 „ 

P., = P'., + 0-005813 „ 

II 

625 „ 

grs. 




Whence P-e s 0-600000 + 0 002673 R^ s 0-600269 p.e. = 0 000056 
P .3 = 0-300000 + 0-005647 „ = 0300567 „ 0-000035 

P .3 s 0-200000 + 0-002832 „ = 0 200285 „ 0000042 

P.j s 0*100000 + 0-000842 „ s 0-100085 „ 0000028 

s O-lfiOOOO - 0-004971 „ s 0 099501 „ 0-000045 
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By weighing the riders against the nearly equal weight P. i I have 


B, = R, + 0 003813 R, 


DifE. 


425 

R, = R, + 0 000375 R, „ GOO 
Substituting successively for the value of R^, of P.^, and of Rg 
we get 

grs. 

R, = 0.1003814 -f 0 000817 R, = O IOOIGG grs. 2 ?. e. = O OOOOG2 
Rg = 0 100000 + 0 001217 R, = 0100122 „ „ = O OOOOG2 


Also- 

-p-» 

= 

P -00 + P-o, + 0-089038 It, 

Diff. 

825 


P-o. 

= 

P-o, + P-o, + 0-104750 „ 


1550 


P-0, 


P-o, + 0-105075 „ 


900 


P-0. 


, 0-099138 „ 

ff 

137 

Whence 

p 

■*■•0 0 

= 

^ P., — 0-059467 It, = 0060769 j 

0 . e, = 

0000017 


p 

■*■•0 3 


1 P.^ — 0 029571 „ s 0-030400 

99 

0 000031. 


P-o, 


P.i — 0-134646 U, s 0-019881 

99 

0 000047 


P-o. 

= 

0.099438 „ =0 009956 

99 

000005G 


Section VIll . — Determination of the prohalle errors of the values of the 

O and JP sets. 

In Section VT, I have shown that if the probable error of the constant 
terms in the equations of a group bo known, we can determine the probable 
errors of the determinations in the group, so far as they depend on it : and 
we have now to consider what may be taken as the probable error of one 
determination. 

Each coefficient of R is derived in the preceding work from two 
determinations which rarely agree. The differences arc noted in terms 
of the Gth decimal place of the coefficient. If we were certain that the 
true values of the constants lay between the determinations, then, calling 

the difference of the two 2a, we should have = the mean of errors 

n 

and e, of an equation = e = 0*8 151 ; but this value is clearly too 

small ; because, if the occurrence of positive and negative errors bo equally 
probable, then there is an even chance that a fourth of the values of 2a 
will be the difference and not the sum of the two actual errors. 

I prefer therefore to use the formula 

mean of errors = — — ^ : m being the number of completo 


\/ m {m — 1) 

comparisons 

and probable error = O’ 8454 


S V 


\/ m ( m — 1) 

applying this to any one determination we shall have its probable error 
= 0-8454 — = 0-8454 = l lO-'ir. a 



67 


1880.] J. F. Tennant — On Standard Weights, 


Of course this is a very uncertain estimation, but we have a good 
many sucli equations, and the mean of the values may T think be taken as 
the fairest estimate. If then it bo the number of equations, I take 


j), e. of any one determination is 1*1955 


^ a 
n 


The group of equations determining the P weights would give the probable 
error from their residuals ; but, there being only 12 equations to determine 10 
quantities, I do not think this is so satisfactory as the above method ; and I 
have used, for evaluating the errors in them, the weights of the results, 
deduced as usual, combined with the p. e. of an equation derived as above. 
Assuming that wo may neglect the difference between the values of 
and Kg in these differences, we have 4*1 values of 2 and it docs not seem 
that there is tiny marked tendency to decrease with the weights: I therefore 
take the mean of all and I get 

= 4G3 53 R «. e. = 55416 R = 55 C51 = c of Section VI 
n ^ 


in whicia 11 is taken O'lOOlGt = - ^ ^ 

4i 

Hence c’^ is 3007*0 

The probable error of any determination as of that of for in- 
stance, depends : — 

1st on the amount arising from its own group. 

2nd probable error of tlic value assumed as known : in this cas*o O. , 

3rd on the probable error of the rider which was employed in taking 
the difference of weights in the pans. 

Lastly 0^ itself has its probable error 0 000115 grains from the deter- 
minations ; but there is also a portion dependent on P.„ , , which is involved 
in ddjcrmining the difference between it and El, the mean factor of P.^^ 
being 0*0877. It is necessary, therefore, to start our evaluations with 
values of the probable errors of Rjj and P.^^ ; and, fortunately, these 
are readily determined. 

Let E be the ^9. e. of P.^ from all sources except R^ 
c as before the p, e. of one determination 
€ thejp. e. of R^ 

It will be seen from the table of deduction of probable errors that the 
value of E® is 758*2 and that it involves nothing unknown. 

Hence (^. Ri)® = c® 

= (1*003813)® E® -h (0 000842)® c® + 

= 764*0 -h 0 0000007 e® -h 3097*0 = 3861*0 

c = 0 0000G2 = ^ x/38610 


8 
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again j?. c. R, = v'E* + c* + 0 000375» «® = ^ v/38610 = 0 OOOOG2 
p. c. P.0, =%/<?* + 0 099438“ (KJ» = .^3135-2 = 0000056 


Determination of Prohahle Drrors, 



Squares of Probable Errors 

(unit is 6tb decimal place). 

Probable 

error. 

From 

group. 

From 

preceding 

groups. 

From 

El. 

From 

R.. 

From 

P-oi- 

Total. 

0, 

... 

... 

13225-0 

... 

21-1 

13249-1 

0-000115 

O.. 

774-3 


3306-2 

12-1 

60 

4098-6 

64 

0., 

1362-7 


2116-0 

64-2 

3-9 

3546-3 

60 

O-a 

960-1 

• • • 

1190-3 

41-1 

2-2 

2193-7 

47 

O.o 

1734-3 

• « t 

529-0 

25 7 

1-0 

2290 0 

48 

o.. 

1207-8 

... 

132-3 

3-5 

0-2 

1343-8 

37 

O-oa 

774-3 

301-9 

33-1 

1-6 

0-1 

11110 

33 

O-o. 

1362-7 

193-2 

21-2 

1-0 


1578-1 

40 

O-oa 


108-7 

11-9 

1-7 


1082-4 

33 

O.oa 

1734-3 

483 

5-3 

3-8 

99 

1791-7 

42 

O.oi 

1207-8 

12-1 

1-3 

2-5 

99 

1223-7 

35 

O.ooJ 

774-3 

305-0 

03 

3-7 

99 

1083-3 

33 

O.oo* 

1362 7 

195-2 

0-2 

16-4 


1574-5 

40 

^*0 0 3 

960-1 

109-8 

0-1 

1-2 

99 

1071-2 

33 

O'ooa 

1734-3 

48-8 

0-1 

4-2 

99 

1787-4 

42 

O-ooi 

1207-8 

12-2 

» 

7-0 

99 

1227-0 

35 

O-oa a 


2861-9 

8-3 

19-8 

99 

5987-0 

( 

77 

Pa* 

1447-5 

301-9 

33-1 

0-2 

0-1 

1782-8 

42 

P * 

.•■a 4 

1447-6 

301-9 

33-1 

99 • 

0-1 

1782-6 

42 

^ao 

2310-6 

209-7 

22-9 

99 

99 

2543-2 

50 

I’l. 

22292 

1342 

14-7 

0-1 

99 

237S-2 

49 


1806-4 

52-4 

5-7 

99 

99 

1864-5 

43 

fa 

148-1 

18-9 

0-9 

0-5 

99 

168-4 

13 

Pa 

1245-2 

4-7 


0-1 

99 

1250-5 

35 

Pa 

2541-5 


0-2 

99 

99 

2543-8 

60 

Px 

14905 


99 

0-3 

99 

1491-3 

89 

P'. 

1836-0 

mm 

99 

99 

99 

1836-5 

43 

P-. 


5369 

99 

99 

99 

3138-4 

56 

P-a 

1114-9 

134-2 

99 

99 

99 

1249-1 

35 

P-a 

1734-6 

59-6 

99 

99 

99 

1794-2 

42 


743-3 

14-9 

99 

99 

99i,. 

758-2 

28 

P'-. 

1982-1 

149 

99 

99 

99 

1997-0 

45 











1880.] 


J. F. Tennant — On Stmulard Weif/his. 


59 


Also ». e. P. „ „ = — v/20Gl-6 + 169-5 + iFo = ~ \/22J.7-7 = 0-000017 
p.e.P.„, = - \/ 1032-3 + 84-2 + 13-3 = 1 \/n29l< = 0000034 

^ 0 3 2Q0 2()fl 

i). e. P. 0 , = v/2064-6 + 81-2 + 70 0 = v/22T8^ =: 0 000047 

Section IX. — Determinaiiom of the Weights to O^q and also Prinsep^s 

Bronze Trog Pound. 

The comparisons of the weights from 0.^ to have been made with 
the balance Oertling No. 2. Three complete comparisons wore made in 
each case, and the weight P.^a has been always usetl for valuing the scale. 
I have deduced the following equations of condition : — 

grs. 

O, = 0 ,+ 0 , -0J17200 = 0^-fO, 000000O-0-37200P.O3 

O, H;P.o, +0-71512 P .,,3 = O 3 +O, +0-000709 +0-71512 P .0 3 

O 3 =e0,+0.,+P., +0-37807 P.O., = 03 + 0 , +0-1000S5 + 0-37SG7P.O 3 
= 0, +0, + P .0 3 +0-00407 P.03 =0, +0,+001988l + 0-G0107 P -03 
0 , 0 = 03 + 0 , +0, ^P., - P.oo + 0-15712 P.03 ^ O 3 + O, + O,— 
.0-100851 + 0-15712 Ro., 

Whence I deduce by the Formuhu in Sec. VI. 

0, =20,+ P. 00 + P.oa— P.i +O- 97 II 2 R 03 = 960-011291 grs. 

=0-000757 „ 

O 3 = 3 0,+ P.'oG + P- 02 — P.,+0-59912 „ = 1140-000581 „ 

=0 000900 „ 

O, = 40,+2r.oG + P. 02 — P.1+ 1*31181 „ = 1920-081013 „ 

jt?. e. =0*001191 „ 

O 3 = 50,+2P.og +2P.O.,— P.,+191951 „ =2100-123135 „ 

=0001138 „ 

0,oilOO,+3P.o3 + 3P.„3—3P., + 3-75107 „ =4800001730 „ 

=0-002795 „ 

In the last Section, I have given a general formula for finding a 

p. 

probable errdi: of observation. In this case, I have S (o) = 3911*2 

whence the probable error of one ecpiation of condition will be 

3911-2 P. 

= 0-8151--— = 0-000113-5 

s /&2 

The probable error of each determination of a weight depends — 

1 st, on its error derived from O, of which it is nearly a multiple, 
2 nd, on the error derived through the weights of the P set used to 
nearly counterbalance, 
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3 rd, on the error due to the fraction of r.03 which is involved in 
its determination, 

4 th, on the error generated in the weighings of the series. 

The following Table shows the error from each source separately. 
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To find the probable error of this we must substitute in the above equation 
the symbolic values of and thus we have — 

Prinsep’s Pound = 12 0, +P.oi+^P*oa H" ^ P-oo ““3 P*i +423006P.„3 
from which the probable error will (when the errors gen(?rated in deter- 
mining Oj, and and also in the single comparison of this weight aro 
allowed for) 

= v^bS7bl)98 = 0-002890 

and we may consider Prinso|)*s Pound = 5700*148 ± 0 003 grains. 

Section X . — Considerations as to the Weights which should he made use of 

in a scries. 

The only generally used decimal system of Aveights, is the metric, 
which is so largely diffused. In it the weights between VV, and AV,,, aro 
AVr, AVg in duplicate, and AV,. When the system was adopted in England 
perinissively, the intermediate Avcights chosen were AV j, AV^ and W,,. The 
other series in use, arc those I have described before as the Bullion, and the 
English Grain Scries. In making a series of weights of tolalis for the u.so 
of the Indian mints, I have therefore a choice ; and it is worth considering 
which series is the best. 

Commercially^ the fewer weights required* to make any weighment, the 
better. I think, too, that commercially it is undesirable to have duplicate 
w'ciglits, and of course none should be superlluous. In the strict French 
Metric system there are 3 weights required to weigh 9 and 8, while two arc 
wanted for 7, 0, and 3, and the 2 is in dujdicate ; and in the English modijl^ 
cation there are 3 wx'ights wanted for 9 only, while S, 7, C, and 4 require 
two each, and there is no duplicate : I think then that the English modi- 
fication is preferable to the original sy.stom. 

In our English Bullion system there are never 3 weights wanted for 
any purpose ; and 9, 8, 7, and 0 require two weights. But there are more 
wci^its than are wanted, there being 5 weights in each decad instead of 4. 

In the English Crain .system there are never 3 weights wanted ; 9, 8, 7, 5. 
and 4 rotiuire two each, there a \’0 no duplicates, and none superlluous. I think 
then that the English Grain system is the best for commercial purposes. 

Scientijtcally, the best .system is that of which the values can be most 
accurately deduced from the standard Prototype. It is worthy of note, 
that neither of the Metric systems, nor the English Grain system, admit 
of the weights of a decad being completely determined without a second 
unit in each decad. 

This is not an unmixed disadvantage. The 1, 10, &c., being necessary 
for this purpose only, and not used in common, may be kept separately, and 
referred to for verifications whenever desired, and b}'^ such use the errors 
of the weights of any decad, can be determined with comparatively little 
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labour and without its being necessary to refer back to a primary weight. 
TIjus, checking becomes much more manageable, and, by such a plan 
as I have adopted in dealing with the P set, one of the duplicates is far 
more accurately determined than the other, and can be laid aside for re- 
ference ; the accuracy of the second being ordinarily sufficient. 

The English Bullion system, as we have seen, contains the means of 
determining the values of all the weights without duplicates, and it is 
j)Ossiblc to have one weight practically unused, if wo consent to make either 
8 or 9 by three weights ; this reference weight, however, is not so convenient 
for use as in the other cases. 

The English Grain system has this advantage over all the others, that 
any weight from 1 to 10 requires at most two weights to make it. It has 
the disadvantage that 6 is not the half of ten, but, on the other hand, 3 is 
the half of 6 ; and I do not see the great gain of this relation^ unless it bo 
admitted that the system of division should be binary. In France, it was 
proposed that each multiple of a unit b}- ten, and each division by ten, 
should be a new unit. Some slight gain might have come if this had 
become a thoroughly practical procedure ; but, in fact, one rarely hears of 
any but the kilogramme, gramme, and milligramme, and so of the other 
numbers of the scries. I think, then, that the advantage of being able to 
have a single weight for half a hectogramme, &c. is dearly purchased, if 
there be a disadvantage in the determinations; and, in deciding on a system 
of weight, it is necessary to consider the probable errors of these deter- 
minations. 

In each of these proposed systems, 5 comparisons, giving 5 equations; 
are enough to connect all the weights in a decad. If this number bo 
alone used, then the probable errors of derived from will be 


English Grain System e v^21 

” tionbeUkeu. 

„ Metric e v^38 

Original Metric e \/2ii 

In this respect the English Grain system seems best, and the Mdlified Metric 
System the worst. The Original Metric system is nearly as good as the 
English Grain system, and it is possibly better if a good deal more labour 
be given to each ; but I think — when it is considered that weighing by the 
English Grain system requires only two weights iu each decad, and that 
the standard system should coincide if possible with that in use — the palm 
will be assigned to the Grain system. 

I think, too, that those who have gone with me so far, will feel as 
strongly as myself the great gain of a “large primary unit.” It has 
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always been considered necessary to have the primary unit very indestructi- 
ble, and no doubt this is a very important point : the lead was taken in 
France, where the Normal Kilogramme was made of platinum ; platinum was 
again used in England for the Standard Pound, and now standards of re- 
ference are made of a Platinum-iridium alloy. The cost of the mere metal 
is very heavy (a kilogramme is at present worth JCGO for mere material), 
and the use of such a metal for large weights is of course out of the ipies- 
tion. It seems to me doubtful whether ecpial accuracy could not bo 
obtained by emidoying a largo weight of gilt or niekelized bronze ; from 
which copies could be made with far greater accuracy than they could be 
separately deduced from the small indniary. It is possibly too late to 
change the material of Primary Standards now, but at all events the 
standard of Commercial Weight should be a large mass of gilt bronze. 

Acting on these principles, I have nearly made a set of weights from 
1000 tolahs to 0-00 1 tolah from these bullion weights. There will be 
several copies of tlio largest, carefully compared, some of which I trust 
Government will allow me to distribute. The individual weights aro on 
what I have called the Englisli Grain system : that is, there arc — 

1000 tolahs. 100 tolahs. 10 tolahs. 1* tolahs. OTO tolahs. 0*010 tolahs. 


GOO 


CO „ 

. G 

» 00 „ 

0*00 

„ OOOG 

300 

n 

30 „ 

3 

» 03 „ 

0 03 

„ 0 003 

200 


20 „ 

2 

„ 0-2 „ 

002 

„ 0*002 

100 

It 

10 „ 

1 

.. 01 „ 

0*01 

0001 


The final adjustments and deductions have yet to bo made; but after, what 
X have said, there will bo little new in this. I liavo been very greatly 
assisted by Mr. Durham, Senior Assistant in the Assay OHico, who has 
superintended all of the gilding ; and to whom I owe devices which will 
allow the gilt weights to be made true almost to the accuracy of a single 
comparison by substitution. 

Table I. 

Logarithms for calculating the Weight of the Air adapted to Fahrenheifs 
* Thermometer, 

This Table gives 10 + the logarithm of the ratio which the weight of 
air at the temperature named and at Calcutta boars to that of the s»xme 
volume of water when at its maximum density, the logarithm of the height 
of the barometer. 

If B be the reading of the barometer reduced to freezing point ; the 
temperature and V the elasticity of the vapour in the air 

then log sq. of air = At + log (B — • 0*238 V). 
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The value of At at sea-level in latitude 45° cjin be got from these 
numbers by adding 0 000785'7 to each and thence the value for any other 
place. 


Temp. 

At. 

Ad) At. 

Temp. 

mm 


Temp. 

At. 

Ad) At. 

30° 

5-6366104 

8848 

55" 

5-6150200 

8119 

80° 

5-5944469 

8030 

1 

6357310 

8830 

6 

0141781 

8402 

1 

5930439 

8015 

32 

6348486 

8812 

7 

6133379 

83.S7 

2 

5928424 

8000 

3 

6339674 

8794 

8 

0124992 

8371 

3 

5920423 

7985 

4 

6330880 

8776 

1 

0 

6116621 

8354 

4 

5912438 

7971 

35 

5-6322104 

8759 

60 

5-G108207 

8338 

85 

5-590M67 

7957 

G 

6313345 

8741 

1 

6099929 

8323 

6 

5890510 

7912 

7 

6304604 

8724 

2 

; 0091600 

8300 

7 

5888568 

7927 

8 

0295380 

8703 

3 

0083300 

8291 

8 

5880041 

7913 

9 

6287175 

8089 

4 

6075009 

8275 

9 

5872728 

7899 

40 

5-6278486 

8071 

65 

5(5060734 

8258 

90 

5-5861829 

7884 

1 

6209815 

8654 

6 

0058476 

8244 

1 

5856915 

7870 

2 

6201161 

8637 

7 

6050232 

8227 

2 

5819075 

7856 

3 

6252524 

8619 

8 

6042005 

8212 

3 

5811219 

7811 

4 

6243905 

8003 

9 

6033793 

8197 

4 

5833378 

7828 

45 

5-0235302 

8585 

70 

50025596 

8181 

95 

5-5825550 

7813 

6, 

6226717 

8569 

1 

0017415 

8166 

6 

5817737 

7799 

7 

6218148 

8552 

2 

6009219 

8151 

7 

5809938 

7785 

8 

0209596 

8535 

3 

6001098 

8135 

8 

5802153 

7772 

9 

6201061 

8518 

4 

5992963 

8120 

9 ! 

5791381 

7767 

60 

5-6192543 

8502 

75 

5-5984843 

8105 

100 , 

5-5786624 


1 

6184041 

8485 

6 

5976738 

8090 




2 

6175556 

8468 

7 

5968468 

8074 ‘ 



'4. 

3 

6167088 

8452 

8 

5960514 

8060 




4 

6158636 

8436 

9 

5952514 

8045 







1880.] 


J. F. Tounanfc — On Standard Weiyhts, 


65 


Table IL 


Logarithm of the Ratio of the Driuitg of Water to its Maximum Density 
for each degree of FahrenkeiV s Thermometer, 

This? Table is founded on that given at page G6 <fcc. of the Report of 
tlie Warden of the Standards for 1871-72. Certain values of the Table 
there given, wore taken and the constants Found to express them in a 
series of the form A {t — w,)® -f B these having then 

been suitably modified to change the scale of the thermometer from 
Centigrade to Fahrenheit, the present Table was eoinputed. 


s 

0) 

H 

Log. Ratio. 

Ad) R. 

Temp. 

Log. Ratio. 

AO) R. 

Temp. 

1 Log. Ratio. 

AO) U. 


i 

1 

j 


55° 

0-0002100 

4-302 

j 

80" 

0 0014313 

639 

1 

i 


6 

0002702 

3tS 

1 

0 0011952 1 

650 

2 

10*0000516 

—113 

7 

0003020 

335 

2 

0015602 

659 

3 

' 0000 B)1 

—121 

. 8 

00033.55 

350 

3 

OOlO'iOl 

670 

4 

0000283 j 

— 99 

9 

0003705 

367 

4 

0016931 

679 

35 

0-0000184 

— 78 

60 

000()^t072 

381 

85 

00017(510 

688 

G 

0000106 

— 56 

1 

0001153 

397 

() 

0018298 

698 

7 

0000050 

— 35 

2 

0001850 

412 

7 

()OIS{)!)(5 

•700 

8 

0000015 

— 15 

3 

00052(>2 

426 

8 

0018702 

715 

9 

0000000 

-f OG 

4 

0005688 

41 L 

9 

0020117 

723 

40 

q-ooooooo 

+ 27 

65 

0 0006129 

155 

90 

00021140 

732 

1 

■ 0000033 

47 

6 

0006581 

469 

1 

0021872 

739 

2 

• ooouoso 

66 

7 

0007053 

183 

2 

0022(511 

717 

3 

OOOOllG 

86 

8 

0007536 

497 

3 

00233.5S 

754 

4 

0000232 

1C5 

9 

0008033 

509 

4 

0024112 

762 

45 

0 00003;j7 

121 

70 

0-0008512 

523 

05 

0 0024874 

768 

6 

00O04G1 

141 

1 

0009065 

535 

6 

002.5(512 

776 

7 

(f000G05 

162 

2 

0009600 

548 

7 

0020117 

782 

8 

00007G7 

ISO 

3 

0010148 

560 

8 

002719!) 

787 

9 

0000947 

198 

4 

0010708 

572 

9 

0027986 

791 

60 

0 0001145 

216 

75 

0-0011280 

584 

100 

0 0028780 


1 

0001361 

234 

6 

0011864 

596 




2 

000 1595 

25 L 

7 

• 0012160 

607 




3 

• 000L84G 

269 

8 

0013067 

6L7 




4 

0002115 

i 

285 

•• 

9 

i 

0013684 

629 



1 
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[No. 1, 


Loyarithms for facilitating the Calculation of the Cubical ^xprmion of 

Metals, 


Log. (1 + EMt.) 



a = M 
Gold 

— 339- 14 

S = M 
Silver 

— 441-41 

P = M 
Platinum 

— 208-32 

i B = M 
Baily’s metal 

— 391-98. 

Br = M 
Brass 

— 398-27 

1 

1 '■ 

0 000010598, 0 000018791 

0 000006510 

0 000012343 

0 000012446 

2 

21196 

27588 

1 

13020| 

24686 

24892 

3 

31794! 

1 

4l3S2i 

19530 

37029| 

37338 

4 > 

423921 

55 176; 

26040, 

49372 

j 49784 

5 

52990 

68970] 

32550! 

61715 

62230 

6 

63388 

82764j 

39060 

74058 

74676 

7 

74186 

96558 

45570 

1 86401 

87122 

c 

8 

84784 

110352 

520S0 

98744 

99568 

9 

95382 

124046 

58590 

111087 

112014 


This table is founded on the supposition that up to 100® of Fahrenheit’s 
Thermometer ; log expansion for n® = n x log expansion for 1® ; wliich is 
true sufficiently. The linear expan.sions of Gold and Silver have been taken 
from Vol. I of Professor Miller’s Chemistry ; the others from the paper 
in the ‘ Philosophical Transactions’ on Standard Weights. 

The argument of this Table is to be T — 32® ; or T itself can be 
taken if the number at the head of the column be applied. 

Thus for brass at 85’35° we have 


Br 60® 

0000022-30 

or Br 80® 

0-000995-68 

3 

37-34 

5 

62-23 

0-3 

3-73 

•3 

3-73 

005 

0-02 

05 

0 62 



Const. 

— 398-27 


0-000663-99 


,^0 000663 99 
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J. F. Tennant — On Standanl Weights, 
Type Compaeison I. 
Comparisons of El with 0^. 


Oertling, No. 1. 


Weight 
on loft side. 

i Weight 

1 on right side. 

Scale 

Readings. 

Deduced 

Mean. 

Low. 

High. 

hll 


5-7 

61 

9-5 

9-2 

7 -M 

Ei + r.,„ 

Do. 

136 

13*7 

ISO 

17-8 

15-81 

<>. +P.„. 

i 

EI + 1 - 2 & 

131 
13 1 

17 4 
17-2 

15 21 , 

f). 

Do. 

3 1 

3 8 

‘ 

10 7 
103 

■ 6.95 

Do. 

Do. 

34 
3-8 1 

lO'O 

96 

( 5-00 

0 . +P.„, 

Do. ' 

13 3 
13-6 

166 

16*3 

l.T (W 1 

1 

KI + P.„, 

• 

0 ,+ 12 |i- 

t 1 

12-8 

133 

18 9 
18-5 

15 '99 

El 

Do. 

3 0 
36 

11.9 

114 

7-61 1 

1 

1 

1 ■ 
h 


Remaeks. 


h. m. 


7.(51 Bar. 20 (il. Temp. 86 0 F. 

j Dry Bull). 8r»'‘l< Wet Bulb ^0 I, 
h. m. 


Henco KI ^ O, + 12 ^ 0, + 1-2 


■ 0-297 P.. 


£I^O,-12|» +|gp,,,^0,-l-2ii’ +0309 P.0,. 

El - 0, - 1-2 I + P.,. -0,-l-2lL» + 0 401 P.„, 

• El - 0, + 1-2 I _ II P.„. -0, + 1.2| - 0-286 P.,,. 
4 El s 4 0 , +*0191 P.oi : or El s 0, + 004775 P.,,. 


Note.^ln tho original the 8uccc.s8ion of ohservaiious has been fliatinguiHhed, but 
■want of space rendered it necessary to give this up. 
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Typk Compabtson II. 

June 5th, 1879. Oevtling No. 1. 

Comparisonfl of Oj with (I.j^ + +0., = S. 


Weight 
on left side. 

1 

Weight j 
on right side 

Sc. 
JtE.A 1 

Low. 

VLE 

>1H0S. 

High. 

Deduced 

Mean. 

liEMARKS. 


S.+42^A/ 

63 

, 66 

10-2 
10 0 

8.31 



1 

Du. 

<< 

13 0 
13 1 

190 
18 6 

1.500 


s + oei^ 1 

|0.+4-2^ 

3 0 
3-3 

106 
10 3 

6-88 

! 


® + '“k 

Do. 

110 

114 

176 
17 2 

14-40 


Do. 

! 

1 Do. ’ 

1 

9-9 
10 1 

10 4 
18-8 

1149 


s + o«|L' 

Do. 

41 

4*4 

0-7 

9 1 

6-98 



8 -4 4-2 i 

12-8 
13 1 

17-9 

174 

1510 

•i. 

0, +5 

10 

Do. 

60 

6-2 

9-9 

9-6 

7-99 



H.™. O. ^ S + 1-2 - (s 0 + ^ S + 4-2 - 0-5226 B,, 

O. ..S-4-2i -4 (oo-4?:|)i^-.S-4,2?'. +0-1015R,. 

O, ^ S - 4-2 ^ + (0 6 -4^?) 8-4-2^ + 0 002H.. 

0. - S + 4-2 ^ - (so -4 1;2) ^ * S + 4-2 - 05272 R.. 

4 O, s 4 S — 0 8481 R, or 0^ s O.. + 0.^ — 0.212026R, 
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Type Cumpakison HI. 


CO 


October 22nd, 1870. Oertling No 2. 

Comparisons of O, with + ()., + = S. 


Weight 

311 left side. 

Weight 
on right side. 

S(\VLE 1 

READiifcis. 1 Deduced 

_ _ : TVT 

Low. 

ITigh. ' 

XU-Ciill . 


0, 

1 

0 5 i 
9 0 

i 

141 1 
13-8 , 

11-91 

S f P.„, 

Do. 

15-0 

15-5 

22-7 
22*2 ' 

1873 

0. 

•S + P.,,., 

120 

12-2 

11-G 

143 

• 

13-34 

• 

Do. 

s 

10 3 
16-7 

23-0 

22-6 

19-55 

Do. 

Do. 

IC-l i 
160 

1 

i 23-3 
22*8 

19-58 

Do. 

S + P.03 

12*2 
12-4 j 

14-1 

140 

1 

13-21 

S + P.0 3 

• 

O3 

15-4 

15-7 

c 

6 

18-13 

s 

Do. 

10-,S 
, 10 9 

130 

12-8 



11-91 


Remarks. 


Hence O, S + P.,,3 =£^ S -h 0-153 P.,,,. 

® + Hi ® p.„,. 


® + Hi ^-o’ - ® 


.*. 4 O5 3 4 S + 2119 P.y3 and O, s S + 0 00175 P.^^. 

. * = Oj+O,+P.„,+0'6M75P.„ 
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P. S. June 2dth, 1880. -—After the earlier part of this paper was 
drafted, I learnt that M. St. Claire Deville had proposed to make standards 
of the Commercial Kilogram in a new manner. The metal is to be the 
Platinum -iridium alloy so as to secure hardness and indestructibility, but, in 
order that the density may be nearly that of brass, it is to be hollow, the 
parts are to bo soldered together by fusion so as to enclose a constant 
mass of air, which, of course, will be included in the weighings. This plan 
has been adopted by the International Commission for making the hiiro- 
pean Metric Standards, and will no doubt be a great improvement on the 
old Commercial Standard of France, which is made of brass. The volume 
of these weights is to be 125 cubic centimetres, so that the density will be 
8 0 ; which is a little lower than that of good sound weights of brass, and 
materiiilly lower that tliat of gilt bronze ; while it is greater than that of 
iron. 

Certainly, the visible^ Commercial unit, to which reference can he made, 
appears j’l’^ibn-ahle to the imaginary unit of England. • Such a weight 
would vary in Calcutta with respect to the scientilie unit to tinj extent of 
about 11 milligrams, and it would be needless to take notice (for commer- 
cial purposes) of the much smaller variatiojis with respect to such weight 
as may be compared with it. 


VJ. — On the High Ahnosj)hpne Prexsnre of IS7(>-7S in Asia nnd Ausirnhfi^ 
in relation to the Sun-apot Cycle,—By HE>iKr F. Bn \ m loud, Met, 
jRcp, to the Oovt, of Lidia. 

(Ivcccivod Dcccml)cr 24th, 1879 ; Kead JiiTiujiry 61h, 1880.) 

(With TLite 1.) 

The three years 1870, 1877, and 1878, more ospocialTy the two former, 
were characterized by a deliciency of rainfall in one or many j)arts of India, 
and by a more general and very persistent excess of atmospheric pressure. 
With but slight and local interruptions, from August J[in some parts of 
India from May) 1870 to August (in some cases only to May) 1878, over 
the whole of the Indian area, the barometer ranged above the average of 
many years. Nor was this excess of pressure restricted to the land. The 
register of Port Blair at the Andaman Islands, and that of Nancowry at 
the Nicobars, shew that, at these insular station.s, the excessive pressure was 
of greater duration and more persistent and intense than at any continen- 
tal station at or near the sea- level ; indeed, with one striking excci^tion, 
more intense than at any other station in the entire region. At these 
islands, the pressure rose above the average in May 1S76 ; and, from that 
time to August 1878 inclusive, the mean pressure of every mouth was from 
■001'^ to •07i''jn excess of the avcrjigc; derived, in the case of Port Blair 
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from eleven, and, in that of Nancowry, from six years’ registers. On the 
mean of the whole period and of the two stations, the excess amounted 
to 0327". 

The single exceptional station, which ^ws a greater average excess 
than the Bay islands, is the hill station of Darjiling in the Sikkim Hima- 
laya, at an elevation of nearly 7000 feet above the sea. At this station, 
where the barometer has been registered steadily for upwards of 12 j’ears, 
the mean excess of the same j)criod of 28 months was not less than *0332" ; 
or, since the first rise took place in August 187G, the mean of the whole 
unbroken period of 25 months’ excess was ■0370". On the plains of Bengal, 
the moan excess (average of six stations) was only *0208 on the 28 months 
and ‘OSSl on the 25 months, a reduction, as com parcil with Darjiling, which 
is jirobably explained the fact that, in Bengal, as indeed generally in 
India, the mean temperature of the air was also on the whole considerably 
in excess of the average •, so that the stratum of air resting on the plains 
had less than Uio average density. This fact is of pregnant importance ; 
for it shews that the excessive pressure in question was due to the condition 
of the Jiigher atmosphere ; of those strata, at all events, that lay above the 
elevation of 7000 feet j and that, in fact, the prevailing excess, instead of 
being caused by the conditions recorded at observatories on the plains, was 
to some extent counteracted by a deficiency in the mass and static pressure 
of the lower strata. 

In his report on the Meteorology of India in 1877, Mr. Eliot drew 
attention to the persistently high barometric pressure of that year, and 
pointed out that the barometric registers of Sydney and Melbourne in 
Australia also “ indicated, on the whole, a marked tendency to excessive 
pressure ; and that, therefore, there is a slight probability that this is a 
feature of the whole area, from India southwards to Australia, including 
the^ea area of the Indian Ocean.” Furthermore, that it appeared, from 
the register of Hongkong, ** that the pressure in that part of China was as 
markedly and persistently in defect as it was in excess in India.” 

A re-examination of the ’data shews, however, that this latter conclu" 
sion is extremely doubtful, and indued |)robably mistaken. I find that the 
Hongkong barometric registers of past years have been so variously treat- 
ed that no trustworthy comparison can be instituted on them ; and, on the 
other hand, 1 find that the excellent registers of Zi-ka-wei near Shanghai 
point to an opposite conclusion, and shew that here also, on the east coast 
of China, the pressure was excessive during the greater part of the period 
in question, though to a much less degree than in the Indian region. 

In the case of Australia, Mr. Eliot compared the registers of Sydney 
and Melbourne only. I have examined that of Adelaide in addition, and 
find that not only do^s it confirm the general conclusion drawn from the 
two former regiijtcri^ but, further, shews that in South Australia the excess 
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was more intense than at any other station j^et examined either in Austnilia 
or India. At this station, the pressure rose above the average in May 187G 
(as at the islands in the Hay of Bengal) and, with the exception of I months, 
remained in excess until June 1878 ; the average excess of the whole period 
being not less than *0681" or yV ot* an inch of the barometer. At Mel- 
bourne, during the same period, it averaged 0387" and was loss prolonged. 
For Sydney, I have registers only up to Scpteniber 1 878, and these shew an 
excess much below that of Melbourne. It would seem, there Pore, that in 
Australia as in Asia the excessive pressure diminished towards the east 
coast of the continent. 

As a link between the data of the Indian and Australian regions, I hjive 
the registers of Singapore and Batavia ; for the latter of which 1 am 
indebted to the kindness of Dr. Borgsina. At Singapore, the same barome- 
ter has not been in use throughout. The barometer registered in 1860 and 
1870 having been in jured, was replaced by another in 1871 which had never 
been compared directly or indirectly with the former ; Jind the relative values 
oF the registers in the two former and subsetjuent years are, therefore, moro 
or less open to doubt. The position of the instrument also h^tS been 
changed once or twice ; but, in comparing the registers of past years, I 
have applied an appropriate correction for the changes of level. The 
registers extend from May 1869 to the present time. According to these, 
during the four and a half years, from May 1869 to October 1873, and 
certainly from July 1871, in only two months, was the mean pressure of 
any month slightly above the general average of the month, as deduced 
from the whole series of years; whcrca.s, from November 1873 to February 
1875 (16 months in all), ten months ranged above it, and six only below it ; 
and from March 1875 to Juno 1878, every month shews an excess, except- 
ing April 1876 (which was the same as the average) and November 1876 
and December 1877, which were slightly below it. Hence, it appears that 
the excessive pressure began earlier and was more prolonged at Singapore 
than at any other station yet examined ; but it was less than half as intense 
as at Adelaide; the average of the 26 months. May 1876 to June 1878, 
being only *0293". 

The register of Batavia affords evidence very similar to that of Singa- 
pore. Here also from November 1869 to August 1873, a period of 3 years 
and 10 months, in only four months did the pressure range slightly above 
the average ; from the latter date to April 1876, in ten months it exceeded 
the average ; and from May 1876 to August 1878, it was above the average 
in every month except three. The average excess of this period was ’0256." 
XhuB, at these two sub-equatorial stations, there is evidence of a gradual rise 
of atmospheric pressure since 1870 ; and the Batavian register recorded 
under the careful superintendence of Dr. Bergsma is of the highest validity. 

In Ceylon and Southern India, the excessive pressure , was of shorter 
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duration than at tlio Bay islands, and on the average of the whole period 
not more than half as great ; *020 ^ 

As far as can bo judged, then, from the available evidence, the excess 
appears to have been greatest (in the !^iidian region) on an axis lying 
between the Nicobars and Bengal. And, in Australia, at Adelaide, or possi- 
bly to the westward of that station. In the absence of any suflicient 
registers for Western Australia, this must remain an open question. To 
the eastward, however, it certainly diminished greatly at Melbourne, and 
still more at Sydney. Wlicthcr, however, the condition of excessive pres- 
sure was continuous between Batavia and South Australia or otherwise, 
there is no distinct evidence to show. 

In Asia, the excess was less in Assam than in Bengal, and was compara- 
tively small at Shanghai (Zi-ka-wei). To the Avestward, it also diminished, 
but not quite regularly ; since, in Orissa and on the Gangetic plains, it was 
less than on the plateaux of Clmtia Nagpur and Bundelkand, and slightly 
less than in llajputana and Sind. Some of these irregularities probably 
depend on variations of the temperature, and thcrcroro density, of the lower 
atmosplicre ; and partly also arc apparent only, and owing to the fact that 
the averages Avhich have. served as the standard of the comparison aro 
derived, in some cases, from longer scries of years than in others. That, 
notwithstanding these irregularities, there was, on the whole, a general 
decrease of the excessive pressure to the Avestward of the axis above defined, 
appears, hoAvever, pretty clearly, from the following average values of this 
excess for the whole period of the 28 months of its duration. • 


I'Ginigi'tie 

pljun 

Chuii.'i 

Bengal f *0298'^ Nagpur 
Arakan + & Buiidol- 

Bay ifllands + 0327^' I kand 


Orissa 


+ Punjab + '0132'' 

i lfujputana \ 

I +-0215'' 
siTid Sind / 

. Nagpur and J 

I [ + '021 9'^ Bombay + *0190'' 

+ 0164'' \ Berar ) 

I Dakhan + *0127" W. Coast f *0102" 

Curiialio + *0199" Ceylon + '020" 


It may here bo observed that this axis or ridge of greatest intensity, 
if prolonged, lay across the middle of the two great continental masses, 
Asia and Australia, from Western Siberia to South Australia ; a position 
which suggests the probability that the phenomenon was in some measure 
dependent on the presence and position of these large land masses. 

The variation of the anomalous pressure from month to month, at all 
the stations above referred to, is given in the accompanying Table I, which 
shows the deviation of the pressure, in each month, from the average of that 
month and place (or district), as derived from the registers of many years. 

10 
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Table T. — JDeviotion of pressure in each month from the 



Punjab. 

Gangetic plain. 

Bundelkand, &c. 

South Central Pro- 
vinces and Bcrar. 

Dakhan and Mysore. 

Fast Coast and Carna- 
tic. 

1876. April, 

— •045 

— 054 

— •033 

1 

6 

— 043 

— •054 

n 

May, ••• ••• 

— •045 

— •016 

— 037 

— •043 

— •018 

— •029 

June, 

— •008 

— •012 

+ *008 

— 003 

— •002 

— •008 

Jnlyi 

— •037 

— -048 

— -019 

1 

6 

— •026 

— •025 

August, * 

+ -OOl 

+ *005 

+ -015 

0 

+ -005 

— •016 

September, ... 

+ -021. 

+ 014 

+ 016 

+ -010 

+ -020 

— •001 

October, 

+ -034 

+ 044 

+ -014 

+ *042 

+ -028 

+ -022 

November, 

— •008 

— •015 

— *004 

— •004 

— •009 

— •004 

December, #«« ••• 

+ -051 

+ -034 

+ 

6 

+ ^044 

+ -032 

+ 

6 

1877. January, 

+ '067 

+ -067 

+ •oco 

+ -059 

+ -030 

+ -066 

February, ••• 

+ -024 

+ -062 

+ -054 

-1- -031 

— -Ofrl 

+ -021 

March, ••• 

+ 

6 

+ *024 

+ *033 

+ -029 

+ 005 

+ -026 

‘^April, t«« ••• 

+ -053 

+ -060 

+ -065 

+ -050 

+ *025 

+ 

6 

May, 

+ -030 

+ -025 

+ -055 

+ -033 

+ -010 

+ -019 

Juno, 

+ -032 

+ -037 

+ -038 

+ *034 

+ -026 

+ -033 

July, 

+ -Oil 

+ 012 

+ -040 

+ -057 

+ -064 

+ *038 

August, 

— 022 

— •027 

— •005 

+ -on 

+ -032 

+ -022 

September, ... ... 

+ 020 

+ *018 

+ -051 

+ -060 

+ -028 

+,;046 

October, 

+ 043 

+ -048 

+ -053 

+ -060 

+ 033 

+ -067 

November, ... 

+ 014 

+ -008 

+ •OIG 

+ -041 

+ -032 

+ -031 

December, 

— •008 

— •007 

— •004 

+ -002 

+ -003 

+ -009 

1878. January, 

+ -031 

+ *035 

+ *044 

+ -018 

+ *011 

+ *030 

February, 

+ -030 

+ *028 

+ 034 

+ -028 

+ -038 

+ -046 

March, 

+ -040 

+ -043 

+ -062 

+ -034 

+ -031 

-1- -046 

April, 

+ *022 

+ -041 

+ •oso 

+ -035 

+ -027 

+ 038 

May, 

+ *029 

+ -050 

+ *048 

+ 023 

+ *012 

+ -023 

Juno, 

+ -014 

— •007 

+ -020 

+ -006 

— •010 

— •008 

July, 

+ 034 

+ 033 

+ -035 

+ -012 

— •015 

— •005 

August, 

+ -018 

+ -019 

+ -002 

— •014 

— •030 

— •009 

September, 

— 039 

— *031 

— •023 

— •041 

— •039 

— •028 
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average of the month and place. 


Orissa. 


Daijeeling. 

Assam and Cachar. 

Arakan. 

Bay Islands. 

Singapore. 

Batavia. 

Bajputana and Sind. 

— •062 

— •052 

— 016 

— 048 

— -014 

— •023 

0 

— •037 

— •040 

— •037 

— •017 

— •005 

— •002 

— 012 

+ -025 

+*•033 

+ -008 

— 023 

— 003 

+ -014 

+ -004 

— •002 

+ -012 

+ *023 

+ -030 

+ 001 

+ 002 

— •050 

— -045 

— •018 

— -035 

— •027 

+ -019 

+ -032 

+ 009 

— •047 

— 017 

+ -005 

+ -023 

— •018 

— •010 

+ -009 

+ -023 

— 003 

+ -002 

— •017 

+ 014 

f 016 

+ -003 

+ -013 

+ *033 

+ -025 

+ -003 

+ -030 

+ -022 

+ -047 

+ -060 

+ -038 

+ 048 

+ - 031 . 

+ -010 

+ -012 

+ -036 

— 036 

- -029 

+ -002 

— •029 

— •030 

+ -008 

— -014 

+ -004 

+ -009 

+ -034 

+ -028 

+ -043 

+ -030 

+ 042 

-f '049 

+ 037 

+ -033 

+ *038 

+ -064 

+ -005 

+ -107 

+ -084 

+ *073 

+ -066 

+ -060 

■f 054 

+ -064 

+ 002 

+ '072 

+ *031 

+ •005 

+ •oeo 

+ 039 

+ -ois 

+ 017 

+ -023 

+ *034 

+ -038 

+ 029 

+ -027 

+ 044 

+ -029 

+ -026 

+ *028 

+ -014 

+ -065 

+ -070 

+ *028 

+ 061 

+ -058 

+ - 031 . 

+ -029 

+ *030 

• I . 039 

+ -041 

+ -042 

+ -019 

+ -032 

+ -037 

■f -027 

+ -020 

+ -016 

+ -047 

+ -015 

+ -032 

+ -041 

+ *022 

+ -014 

+ -049 

+ 049 

+ *051 

+ *034 

+ 032 

f *023 

+ 015 

— •001 

+ -002 

+ -045 

+ -045 

+ -057 

+ -065 

— 032 

— •032 

+ -012 

— •037 

— •040 

+ -034 

+ -051 

+ -066 

+ OU 

+ *#57 

+ -058 

+ -037 

+ -051 

+ -078 

+ •056 

+ -040 

+ -054 

+ -056 

+ -062 

+ '077 

+ -066 

+ -081 

+ -082 

+ •071 

+ -049 

+ -058 

+ -032 

+ -008 

+ -008 

+ -028 

+ -017 

+ -031 

+ -012 

+ 036 

+ *033 ' 

+ 017 

018 

— •003 

+ -Oil 

— -dbi 

+ -016 

+ -015 

— •003 

+ -008 

— •008 

+ *019 

+ -ms 

+ -021 

+ -044 

+ •054 

+ 035 

+ -016 

+ 026 

+ -038 

+ -017 

+ -030 

+ -042 

+ -035 

+ -062 

+ -016 

+ 033 

+ 051 

+ 037 

+ 036 

+ -060 

+ -068 

+ -069 

+ -073 

+ -051 

+ 036 

+ 039 

+ -041 

+ -040 

+ -055 

+ -059 

+ -058 

+ -042 

+ -032 

+ 016 

+ -012 

+ -029 

+ *035 

+ -060 

+ -029 

+ -049 

+ -035 

+ -004 

+ 002 

— •002 

+ 013 

— •Oil 

+ 016 

+ -026 

+ Oil 

+ 019 

+ -007 

+ 005 

+ 006 

+ *017 

+ -024 

+ -067 

+ 056 

+ -066 

+ 071 

+ -012 

— 014 

— 022 

+ -001 

+ *003 

+ -047 

+ -047 

+ -050 

+ *061 

+ -021 

+ 014 

+ *002 

— 036 

— 042 

— 023 

— •009 

• • 

— •028 

— •025 

— 014 

— on 

— 015 

— 040 
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Ta-BLE I . — Deviation of pressure in each month from the average of the 
month and place, — (Continued.) 



Bombay. 

Ceylon. 

*53 

• 

s 

Sydney. 

Melbourne. 

Adelaide. 

187C. Api-a, 

— 039 

— •039 

— 037 

— •107 

— •094 

— •002 

May, 

+ -009 

— •003 

+ *030 

+ -072 

— •106 

+ -110 

June, ... 

+ *020 

+ -002 

+ -ois 

+ -039 

+ 043 

+ -094 

Jnly, 

— •020 

— •007 

+ -021 

+ -007 

+ -097 

+ -072 

Aiig'ust, ... ... 

+ *018 

— •007 

— -OIG 

+ -013 

+ -04.8 

4- -101 

September, 

+ *031. 

+ -000 

+ 013 

— -OGl 

+ -001 

+ -100 

October, 

+ -015 

+ 017 

— •018 

+ 120 

— 000 

— 031 

November, ... ... 

— •001. 

— 013 

— 071 

— 191 

— •119 

— •053 

December, ... 

+ *023 

+ -028 

+ -014 

+ •03o 

+ -056 

+ -077 

ISTY. January, 

+ *038 

+ -015 

+ 022 

— •051 

+ -007 

+ -040 

February, 

+ 027 

+ -032 

+ 030 

+ *052 

+ -026 

4 -020 

March, ... ... 

+ -025 

+ 017 

— •Oil 

+ -OGl 

+ OGO 

+ •057 

April, 

+ -029 

+ -027 

— •019 

+ ’021 

+ -053 

+ -079 

May, 

+ -035 

+ 017 

+ -012 

— •209 

— 152 

— 112 

Juno, ... 

+ "OoS 

+ -057 

+ -OOG 

+ -lOG 

+ -204 

4- -285 

JuV 

+ -097 

+ om 

+ -005 

+ 137 

+ 163 

4- -090 

August, 

+ *052 

+ •oso 

+ -015 

+ •OGS 

+ -087 

4- -118 

September, 

+ -038 

+ -010 

+ -021 

+ -077 

+ 152 

+ -163 

October, 

+ -031 

+ -OGO 

+ -030 


+ -121 

4- -101 

November, ... 

+ -020 

+ -029 

+ -001 


— •002 

4- -081 

December, 

— 015 

— -003 

— •008 


+ -Oil 

4 -063 

1878. January, 

+ 015 

+ -020 

+ -OiS 


+ 125 

4 114 

February, 

+ 043 

+ 037 

+ 079 

% 

+ •OGX 

4 -092 

3Xarch, ... 

+ -039 

+ 035 

+ -080 

•g 

— •018 

4 -013 

April, 

+ -020 

+ -026 

+ -052 

s 

— •039 

— 025 

May, 

+ *025 

+ -009 

— 015 


4 -072 

4 -104 

June, ... 

+ 022 

4- 007 

—'•001 

— 099 

4 -014 

July, 

0 

— 010 

+ -020 


— 155 

— 161 

August, 

— •049 

— •003 

+ 033 


— •076 

4 -003 

September, 

— •083 

— •009 

— •058 


— 115 

— 133 
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Evidence bearing on the northern prolongation of the axis of maximum 
pressure across Central Asia (at least up to the end of 1877) is afforded 
by the old established observatories of the Russian empire ; the registers of 
which, since 1817, arc given in the ‘ Annales de TObservatoire Phj^sique 
Central dc Russie*. Before, however, proceeding to notice the barometric 
condition of this region during the special period in question, I must draw 
attention to another class of facts, which have an important bearing on tlio 
subject, and which, although not entirely new, have been brought out in the 
present investigation with remarkable clearness and j)romincnco. 

I have already noticed the evidence furnished by the registers of 
Singapore and Batavia, of a persistently low pressure from 1800 to the 
latter xmrt of 1873, of its gradual rise during the subseciuent years, and its 
culmination in 1877. Tlic Batavian register extends as far back as 18GG ; 
comi)rising, therefore, a x)criod of 13 years, and somewhat more than a com- 
plete cycle of sun-spot variation. The deviation of the mean iiressuro of 
each year froiii the general average of the whole period is given in 
tlio second column of Table II ; and, in the first, I have given tho 
variation of Wolf’s sun-spots numbers up to 1875, the latest date for which 
I have them. I need only add that from 1875 to the early part of tho 
present year, was a prolonged j^criod of minimum solar activity. Tho 
coincidence of the barometric variation with that of the sun-spots is too 
obvious to need comment ; and it is emphatically to bo noticed that tho 
minimum of xn’cssure coincides with the maximum of spots, and vice versd. 
The remaining columns of the table give the annual deviation of tlife mean 
pressure of each year from the general local averages, for the stations 
Singapore, Port Blair, Colombo, Akyab, Chittagong, Calcutta, and Darjiling, 
from 1807 to 1878 ; and the accomx)anying jdate represents graphically tho 
course of variation at each station from year to year. All these exhibit, 
moffo or less distinctly, an oscillation similar to that of Batavia ; being most 
pronounced at insular and sub-cciuatorial stations. Table III gives tho 
annual barometric variation of Calcutta and Bombay from 1848 and 1852 
respectively, and Plate I, tho* corresxjoiiding curves. 



Tasle II . — Annual variation of 'barometric pres^re in Indo-Malayan region. 
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(1) Last eight months. 

(2) Last six months. 

(3) January, February and last six 

months. 

(4) Wanting February and Decem- 

ber. 

(5) Wanting January. 

(6) Last six months only. 
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Ta«le III. — Annual variation of pressure at Calcutta and Bombay, 


Years. 

Calcutta. 

Bomhay. 

Years. 

Calcutta. 

Bombay. 

1847 


— ■012 

1858 

— •003 

+ -003 

’48 


— *001 

’69 

+ -009 

+ -004 

'49 


— •OH 

’00 

— •019 

— •005 

’50 


— •001 

’01 

— •023 

— •012 

’51 


— 013 

*02 

— 017 

— 020 

’52 


— -004 

’03 

— 024 

— -MH 

’53 

—'•()] 3 

+ *005 

’01. 

-,011 

+ -023 

’51 

— •002 

— -(KIS 

’05 

+ -018 

+ •002 

’55 

+ -oos 

+ -015 

*00 

+ 001 

+ 013 

’50 

— •() -I- 

— -003 

’07 

+ -022 

+ 016 

’57 

— •013 

— 001 

*08 

+ -022 

+ -027 


From thcso facts, it may be concluded that, in the Indo-Malayan 
region, the pressure of the atmosphere is subject to a cyclical variation, 
coinciding in period with that of the sun spots ; and such that the epoch 
of maximum pressure corresponds to that of minimum sun-spots and that 
of minimum pressure to that of maximum sun-spots When, however, we 
turn to Western Siberia, we find an o.sci]lation, not Jess, nay, far more 
pronounced, and precisely of the opposite character ; the maximum of pres- 
sure there coinciding with the maximum of sun-s[)ots, and vice versd, Tho 
station which exhibits this most prominently, is Ekatcrinenburg at the 
eastern foot of tho Oural. But it is also very distinctly recognizable at 
Bo§olowsk to the North, at Slatoust to the South-west, at Barnoul at the 
northern foot of the Altai, and, as Mr. Archibald pointed out some time 
since in the pages of * Nature,’ at St. Petersburg. The annual differences 
at these stations arc given in Table IV, and the corresponding curves in 
the accomjJ^nying plate. 
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Table IV. — Annual variation of harometric pressure in Itussia and 

Western Siberia, 


Tears. 

Wolfs sun-spot 
numbers. 

St. Petersburgh. 

Bogolowsk. 

Ekaterinenburg. 

Slatoust. 

Bamoul. 

1847 

97-4 

+ *015 

— 031 

+ -022 

+ •0‘J7 

-on 

’4.8 

124-9 

+ -Oil. 

— 027 

+ *019 

+ -078 

+ -028 

’49 

95*4 

ri- -003 

+ 053 

+ -Oil 

+ "oati 

— 017 

*60 

69-8 

— •027 

— 009 

+ *006 

+ *0.37 

+ -Oil 

*61 

63.2 

+ -036 

+ 023 

+ -Oil 

— -055 

+ -007 

*62 

52-7 

— 012 

— •012 

— -015 

— •118 

+ *019 

’63 

38-5 

+ *065 

+ -039 

+ 005 

— •071 

+ -023 

*51. 

210 

— •081 

— -03 1 

— *032 

— -019 

— *013 

*65 

7*7 

+ -008 

— *003 

— -023 

— 921 

— 013 

*50 

6*1 

— •Iu4 

— •087 

— *087 

— *069 

— •021 

*67 

22 9 

+ -061. 

— 032 

— 029 

+ *009 

— 010 

*58 

562 

— .010 

— •062 

— •015 

— •010 

— 031 

*69 

90*3 

— •022 

— •016 

— *001 

+ -016 

+ .008 

*60 

94*8 

+ -061 

+ -171 

+ -OKS 

+ *028 

+ *053 

*61 

777 

— •005 

+ -014 

— -016 

— •021 


*62 

61*0 

+ -086 

+ -022 

+ -006 

+ -ull 


*63 

45-4 

— *019 

— 061 

— •031 

— 023 

— •062 

•61 

45*2 

+ -021 

— •014 

— 031 

+ -021 

+ -013 

*65 

31*4 

+ -018 

— -018 

— -056 

— 036 

— 017 

*66 

14 7 

— •071 

— 001 

— •052 

— *025 

+ -008 

*67 

8-8 

— •073 

— -052 

— •053 

— •035 

— •003 

*68 

36*8 

— •017 

— 017 

+ *008 

+ -017 

+ -030 

*69 

78-6 

— -034 

— •019 

+ 071 

+ -082 

+ *050 

*70 

131-8 

+ *023 

— •001 

+ *030 

+ -025 

+ -002 

*71 

113-8 

— •012 

— *029 

— -009 

— -007 

— Oil 

*72 

99 7 

+ -070 

+ -030 

+ -017 

? 

— 020 

*73 

67*7 

— •010 

— 033 

— •038 

— •0.34 

— •001 

*74 

43-1 

— -087 

+ *066 

+ -016 

— 060 

+ -OiO 

*75 

18-9 

+ -051 

+ 022 

— •007 

— .088 

+ .003 

*76 

,,, 

+ 031 

+ -015 

0 

— •080 

— •001 

*77 

... 

+ -008 

+ 121 

+ '095 

+ .010 

+ -098 


All those stations, be it observed, are in Western Siberia or European 
Eussia ; and it now becomes of interest to ascertain over what area this 
kind of oscillation obtains. To do tliis, 1 have tabulated the barometric 
data for Tiflis on the South-west, and Nertschinsk and Pekin on the East. 
No one of these stations exhibits characters resembling those of the stations 
in Western Siberia ; and the curve of Pekin, which is fragmentary, seems 
rather to exhibit the Indo-Malayan type of variation than that of the 
Ural stations. Hence, it would seem there is a reciprocal oscillation of 
atmospheric pressure between Western Siberia and the liido- Malayan region 
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(perhaps including China) having a period which coincides with that of 
sun-spot variation ; and that Tiflis on the one hand and Ncrtschinsk on the 
other lie beyond the limits of its influence. 

Now, seeing that the Indo-Malayan barometric maximum of 1876-78 
coincided with a portion of the prolonged sun-spot minimum of 1876-79, 
the facts detailed above would lead us to expect a corresponding deficiency 
of pressure in Western Siberia. Strange to say, however, this was not the 
case. The registers of Bogolowsk, Ekatcrinenburg, Slatoust, and Barnoul 
agree in showing a great excess of pressure in 1877, which in the 
case of Ekaterinenburg was greater than that of any Indian stations, 
and nearly as great as that of Adelaide. I have not yet received 
the volume of the ‘ Annalea* for the year 1878 ; but, on the average of the 
20 months from May 1870 to December 1877, it amounted to ’QOH.® The 
great excess appears to have been restricted to the stations in Western 
Siberia. At St. Petersburg, although the pressure was above the average 
in 1876 and 1877, the excess was far less striking ; and that of 1877 was 
less than that oT 1876. At Tiflis, the pressure of the two years was either 
about the average or below it ; and, at Pekin and Ncrtschinsk, it was 
not greater tlian at Shanghai [Zi-ka-wei]. 

Hence, there prevailed in Asia generally, in 1877, an anomalous {i, e,y 
apparently non-periodic) accumulation of atmospheric pressure, culminat- 
ing in Western Siberia, and diminishing both to East and West, and also to 
South. And this seat of maximum lies on the prolongation to the North- 
west of the Indo-Malayan axis of excessive pressure noticed in tho garlier 
part of this paper. It is at least probable that this anomalous accumula- 
tion of pressure extended in a much diminished degree to the Indo-Malayan 
region, where it was superimposed on tho normal j^criodic excess of that 
region, and produced a maximum which was more intense than any pre- 
viously recorded. Also that the excessive pressure of Australia was a 
pheiAmenon of the same order as that of Siberia ; indeed its southern 
counterpart. It is at least certain that they exhibit a resemblance in 
certain not unimportant featui;es to which I shall draw attention in a sub- 
sequent paper ; merely remarking that, in both cases, these great oscillations 
of pressure, bdlh periodic and non-periodic, appear to depend mainly, perhaps, 
indeed, entirely, on the variations of the winter season. Of this, in the case 
of Ekaterinenburg more especially, the evidence is most striking and con- 
vincing, and, as far as I have yet examined the Australian registers, it 
appears to hold good in their case also. 


11 
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VII. — Synopsis of tJie Species o/* Choeradodis, a remarJcahle Qenus of 

todea common to India and Tropical America. — Idy J. Wood-Mason, 
Officiating Superintendent Indian Museum^ and Professor of Com- 
parative Anatomy^ Medical College^ Calcutta. 

(Roceived May 1st; — Read June 2nd, 1880.) 

The paper of which the following is an abstract, will be published in 
full as soon as the illustrations which have been drawn on the wood under 
iny supervision and sent to London to be cut arc returned to this country. 

The remarkable distribution of this genus of Mantodca is exactly 
paralleled by that of another genus of Ovtlioptera^ namely Maslax, species 
of which freni the southern slopes of the Peruvian Andos have recently been 
described by Dr. S. H. Scudder. 

The nearest allies of Cheeradodis are the Australian Orllioderasy which 
its young ‘ larvae’ resemble in the form of the pronotiim. 

(lenus CnoEEADODis, Serville. 

A, Fore femora loitJiout a black blotch on the inner side* 

1. CliOERADODIS STUUAIAHIA. 

Madamo Morian, Ins. do Surinam, 1726, tab. 27, ? ot nymph. 

Roeael von Rosenhof, Dor monaUich-herausgogobenon Insoclon Bclustigung, 2ter 
Thoil, 1749, Tjocust. tab. iii, lig. 1 et 2, ? et nymph (copied from ]\Ienan). 

strumtriay Linn., Syst. nat. Ins. t. i, pt. ii, 1707, p. 691, no. 13, ?. 

Fabr., Ent. Syst. ii, 1793, p. 18, no. 21. 

i' — cancellatay Fabr., 1. c., 23. 

J Stoll, Spectres ot Mantes, pi. xi, fig. 42, ^ , 

■■■ ■ — ■ “'j Lichtenstein, Trans. Linn. Soc. Lond. vol. 6, p. 25. 

Chooradodis cancellata, Serville, Hist. nat. dcs Orthopt. 1839, p. 206, ? . 

Crain'itm caucellaia^ Burmeistcr, Handb. d. Entom. 1839, Band ii, p. 642, ^^(Syn. 
Serv. et Stoll, fig. 75, oxclus.) 

Clmradodis cauccllata, Saussure, Mant. Amcric. p. 19, 5 . 

Hab. Cayenne ( ? , Serville) ; Surinam ( % , Merian, Stoll ; ^ 9 , 
Saussure). 

P, Fore femora icitli a black blotch on the inner side. 

(a.) The blotch on the lower half of the joint (American). 

In the females of the following two species, the posterior angles of 
the pronotal expansions are broadly rounded and are not produced backwstrds 
beyond the level of the hinder end of the primitive pronotum. 

2. CuOEBADODIS BHOMBICOLLIS. 

MantU rhomhicolUa^ Latr. in Voy. do Humboldt, Zool., Ins. p. 103, pi. 39, figs. 2, 

3 , 
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Clweradodis peruviana^ Servillo, Hist. nat. dos Orthopt. 1839, p. 207, 

strumaria, Stiil, 8yst. Mant., 1877, p. 15, ^ ?. 

The blotch commences, in both sexes, near the base of the femur, 
extends through the ungual groove nearly to the middle of the joint, and 
is there succeeded by a marginal row of black points in contact with the 
bases of alternate spines. 

IIau. d' ? , Giia\Mquil, in the collection of the British Museum ; 
nymph, Santa F6 de Bogota, in the collection of the Indian Museum, 
Calcutta ; Now Granada ( d' $ , Stiil). 

3. CnOERADODTS SKllVILLEI, U. sp. 

9 . Closely allied to the preceding, from whicji it differs in having 
the marginal lield of the togmina proportionately narrower, and in the smaller 
size, as well as in the different shape, of the femoral blotch, which is 
small and oval, commences just beyond the ungual groove, and is follow- 
ed by a marginal row of small black points. 

IIau. 2 9, Cache, Costa llica, in the collection of Messrs. Godman and 
Salvin ; nymph, Chiriqui, in the collection of the Indian Museum, Calcutta. 

In the females of the next two species, and in all probability in those 
of Gh. rliomhoitlea also, the posterior angles of the pronotal lamellrc are 
roundod-angulato and produced backwards so that tlio hinder end of the 
primitive proiiotum projects in the bottom of an angular cmargination. 

4. CirOEIIA-DODIS LATIC0LLT8. 

Choeradodis laikolUs^ Servillo, Kevuo p. 21 ; Hist. nut. dos Orthopt. 1839, p. 208, 
pi. iv, fig. 2, ? . 

— Ssinssuro, Mantes Amcric. p. 20, ? . 

■ ■ ■ — stniiuariaj Id., ibid. p. 18, ^ . 

— lalicollisj Stsd, Syst. Mant. 1877, 17, ? . 

# The blotch is situated, in both sexes, just beyond the ungual groove, 
is oblong-rhomboidal in shape, and is followed by two black points on the 
bases of alternate spines ; there is a fuscous si)eck at the end of the stig- 
matal spot of the teginina ; and the antero-latcral margins of the pronotal 
lamellae are«arcuate or convex, especially in the female. 

Hab. 5 ^ y 6 9, Ecuador (Buckley), in the collection of the Indian 
Museum, Calcutta; Peru (J, Stal) ; Cayenne (9, Servillo efc Stal) ; 
Surinam ( S , Saussure). 

5. Choeradodis stalit, n. sp. 

Differs from the preceding in the shape of the blotch (which is 
pointed at both ends and commences in the ungual groove, and on either 
side of which the femur is pale luteous-yellow instead of being clouded with 
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fuscous) ; in being without a fuscous speck at the distal end of the 
stigma ; in its shorter and differently shaped facial shield ; and in having 
the aiitcro-lateral margins and the lateral angles of the pronotal expan- 
sions sinuous-concave and more broadly rounded off respectively. 

Hah. 1 4i ?, Ecuador (BucMey)^ in the collection of the Indian 
Museum, Calcutta. 

6. CnOEEADODTS EltOMBOTOEA. 

Mantis rJiomhoidca^ Stoll, Spectres i*t IVLintcs, pi. xi, fifj. 45, $ , 

The male insect from Para, in the British Mu«!ouin, agrees neither with 
Saussurc s description (loc. supra cit. p. 18), nor with any of tlio specimens 
in the Indian Museum j it more nea dy aj)proachos Stoll’s figure, agreeing 
therewith in the point'i in which it differs from them. 

The blotch commences in the ungual groove, thence extending a*^ far 
along the femur as in the preceding four sj)ecies, but it is not followed by 
a marginal row of black points. The i^ronotal lamella* ha/e no posterior 
angles. 

Hab. ^ , Para, in the collection of the British Muscuin A nymph, 
from Ega, in the same collection, probably also belongs to this spccico. 

This siiccies is nearest allied to Qh, laticollis. 

) The blotch on the upper half of the joint (Indian.) 

7. CuoEiiADoma squilla. 

? Mantis canceUata, Pabr Ent. Syst 11, 1793, p. 18. 

Chr^radodis Hquillaf 1M61. Oitiiopt. t i, 3ino fasc. p. 161, pi. iv, figs. 3, 

3a, ^ et nymph. 

— — Lucas, Ann. Entora. Soc. Er. 5 scr. t. ii, 1872, p. 32, ? . 

Hab. India generally, from Ceylon ( ^ et nymph, Saussure ; larva, 
in T. M. Calc.) ; Madras Lucas) ; Central India (in coll Hop. Oxon.) ; 
to the banks of the Killing Uiver, in the N. Khasi Hills, on the N. E. 
Frontier (nymph, A. TV, Chcnnell). 

Ohs, A specimen of this species in the British Museum ia» errone- 
ously marked “ Brazil.” 
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More than ten years have elapsed since the last number of these ‘ Con- 
tributions’ was published.* The time that I have been able to devote to 
Zoology in tli6 interim has been occupied with other subjects, and several 
forms of Indian land-shells that have been in iny pos.se.ssion for years have 
remained undescribed. Of a number of these, I had drawings made some 
years ago, and several of the (Jguresthat accompany the present paper were 
included in a plate prepared for publication as long since as 1871, but 
never litltogfaphcd. 

These ten years have seen so many additions to the literature of Indian 
land and freshwater shells that the whole aspect of the study has been 
changed. Foremost in importance are the late Dr. Stoliezka’s papers in 
this Journalf on the anatomy of several forms of Ilclicidw, The uii- 
timcly-death of Dr. Stoliezka, one of the most able and cnergetie workers 
who ever devoted his attention to Indian Mollusca, has prevented the 
design ho had formed of publishing a monograph of Indian Cyolostomucea 
• J. A. S. B., 1870, xxxix, pt. 2, pp. 9—26. 
t Vol. xl, 1871, pt.*2* pp. 143, 217, and xUi, 1873, pt. 2, p. 11. 

OJ. • 
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from being carried out. A consideraide number of drawings bad been made 
for the work, in the preparation of which I had agreed to join, but of these 
drawings tlie most important, those representing the anatomy of the various 
genera, are not, I fear, sulliciently clear for publication in their present 
form, and notes to explain them are wanting. Some of the most useful 
of Dr. Stoliezka’s anatomical studies, those on the structure of various 
Helicidcd^ have, however, I am much pleased to say, been continued by 
Colonel Godwin-Austen witli important results. 

The same decade has seen the completion of a scries of illustrations, 
many of them well executed, of Indian land and freshwater shells, the 
‘ Conchologia Indica* of Hanley and Theobald. The work is mainly due 
to Mr. Ilanloy, upon.whom the whole of the editorial labour has fallen, 
Mr. Theobald having been absent in India during the publication. Whilst 
it is impossible to avoid regretting that more complete illustrations of most 
of the species have not been given, and that some additional details have 
not been furnished in the accompanying letterpress,* it is unquestionable 
that the plates are a valuable contribution to the knowledge of Indian Mol- 
lusca. 

Two other rather important works on Indian land and freshwater 
shells have been issued since the completion of the ‘ Conchologia Indica.* 
One of these is Mr. Theobald’s * Catalogue of the Land and Freshwater Shells 
of British India’f, the other, Mr. G. Nevill’s ‘ Hand-list of the Mollusca 
in the Indian Museum, Calcutta’, Part I. J The value and accuracy of the 
lirst-n/\med work are unfortunately seriously diminished by the groat num- 
ber of misprints, errors, and omissions, partly due to the author’s absence 
from Calcutta when the list was printed. Five quarto pages in small print 
are filled with additions and corrections ; this list, however, is not only far 
from being exhaustive, but contains some additions to the catalogue of 
mistakes. § The ‘ Notes on the ‘ Conchologia Indica,’ * p. 50, contain some 
important corrections of localities cited in that work. 

* Ono most important omission might yet perhaps be rectified. A largo number 
of the figures are from types, or from typical examples, and, in such cases, if the figure 
is correct, there can bo no question as to the determination of the species. But many 
of the figures are from shells that, although doubtless in general correctly identified, 
arc not the specimens originally described, nor oven in all cases from the same locality. 
A list of the figures taken firom actual typos would bo useful in cases of disputed iden- 
tity. 

t Calcutta, 1876, published by Thacker, Spink and Co. 

t Calcutta, 1878. 

} To justify my criticism of my friend Mr. Theobald’s ‘Catalogue’, I will give two 
instances of the errors it contains. At p. 15, tho genus Omphalotropia (with two species 
0. diatermina^ B. and 0, aurantiaca^ Desh., is placed in tho family Hiaaoidae^ subfamily 
Fomatiopainae, At p. 43, tho same genus Omphalotropia (with but one species 0, diater* 
mina^ B.) is repeated as a member of the family Helicinid^^ Bu\)£imily Hydrocminaa^ 



1880.] W. T. Blanford — Contr Hut ions to Indian Malacology, 188 

Mr. Nevill’s * Hand-list of the Mollusca in the Indian Museum’ is espe- 
cially important for the large number of localities given. In some few 
instances (as in all such lists), some names will be found to require revision^ 
and one or two instances will be given in the present paper. I have already* 
expressed my reasons for dissenting in some respects from the classification 
adopted. But it would be unfair to convey the impression that mistakes 
are numerous, indeed, considering that Mr. Ncvill had not the advantage of 
correcting the proof-sheets himself, errors, so far as 1 have examined the 
work critically, appear singularly few in number, and in many points the 
classification adopted for the Melicida: of India is a considerable improve- 
ment on anything that had previously been published. At the same time, 
there is, I believe, very rnucli more to bo done befow) these puzzling shells 
are properly arranged.f 

In the various works just mentioned, some species are quoted by names 
given by me, at various times, in manuscript, but never published. Of 
these forms I Jiave given descriptions in the following pages. In several 
instances, the shells have been figured in the * Conchologia Indica.’ One 
form 4hus figured {Spiraculum mastersi)^ 1 have already described in this 
Journal (vol. xlvi, 1877, pt. 2, p. 313), and two other species {firemnocon* 
chus fairhanJei and Corhicula iravadica) represented in the same work 
require explanation. To facilitate reference, this is given below under the 
name of each shell. 


This mistake is not corrected in the long list of ‘ Addenda ot CorrigonAa.* To 
shew how grave the error is, it is only necessary to mention that the llissoidac aro as 
distinct from the Helicinidae in organization as aro tlicj Littorinidm from the NerttidaSy 
and that Omphiilotropis has been clearly proved to belong to neither, but to tho Cycloid 
tomidae (8eo Ann. Mag. & Nat. Hist. Alay, 1805, scr. 4, vol. iii, p. 341). Moreover, 
tho Indian locality of Omphalotropia mirauliaca had been shewn to bo erroneous by 
Hadley in tho ‘ Conchologia Iiidiea.’ The error was long since suggested by Benson 
(Ann. & Mag. Nat. Hist. Sept. 1851, scr. 2, vol. viii, p. 194). 

Tlie other error that I shall notice occurs in tlio ‘ Addenda et Corrigenda' and runs 
thus: — “Pago 15, Acjmklla irYDiuA, ruidwin-Austcn. North East Bengal.” Tho 

reference quoted is ‘ Minutes of tho Trustees, Imperial Museum,' Calcutta, vol. vii, 
p. 162. Now tho minutes quoted aro not published, but merely printed for record, 
and tho notices contained in them of additions to the Museum aro mere lists of the names 
that happen to be attached to specimens, inserted without any attempt at verification. 
Precisely tho same is the case in tho ‘ Register’ at tho British Museum. Had Mr. 
Theobald looked at tho specimens, or had he made any enquiry about tho shell, he 
would, I think, have easily learned that no such name as * Acmella hydria* was ever 
published, and that tho shell so-called, was, if I am not mistaken, Tricula Montana, 

* Proc. A. S. B., 1879, p. 55. 

t For instance, I caimot help doubting whether any of the numerous forms refer- 
red by Mr. Nevill to Microcyatia aro really congeneric with H, ornatella tho type of the 
genus. • * 
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Of the remaining species here described, the majority have been collec- 
ted by Colonel Beddome in the hill-tracts of Southern India. Some of these 
were sent to mo as long as 9 or 10 years ago, others have been received more 
recently. I feel that 1 owe many apologies to Col. Jleddome and to the 
other gentlemen, Dr. Anderson, Col. Dvezard, and Col. Godwin- Austen, 
who have kindly entrusted me with the dcscriidion of their discoveries, for 
leaving these so long unnoticed. 

The plates accompanying the present paper arc unfortunately deficient 
in many respects. Several species are not represented, and some of the repre- 
sentations given arc far from being good. The original drawings w'cre, in 
all cases, excellent, but some of them may, after being kept for several years, 
have become indistinct*in parts, and as the lithographer had not the shells 
for comparison, he may have misunderstood the details. The larger shells 
represented in plate iii. are fairly well delineated, but several of the small 
forms in plate ii. arc more or less faulty. 

The importance of a careful study of the anatomy ia the different 
forms of lleliciclcc has already been mentioned. Very much remains to be 
done before anything like a correct classification of the family can be prac- 
ticable. That all the forms referred to Nanina (a. name which has no 
claim to recognition) must bo separated from Helix is clear enough ; the 
animals belong to different subfamilies at least, but it is by no means cer- 
tain how many real generic groups there arc in the so-called Nanina, I 
suspect that MacroclilaQnys, very possibly with some of the forms referred 
by Stcfiiczka to Hotula,* will have to be separated gcnerically from another 
group comprising the sections known as Uvmiplecla and Ariophanta^ which 
are very clo.sely allied to each other, and which are probably congeneric 
with Xcsta and several other forms. For the present, 1 have simply refer- 
red the species described to the sections to which they appear to belong, as 
Stoliezka did, but I am by no means prepared to follow him in acceptiiig 
such sections as of generic rank. The difficulty is to determine what generic 
name or names should be adopted. Nanina is utterly bad ; it offends every 
law ; the name had been used previously by Ilisso ;t the type is the same 
as that of Benson’s genus Macrochlamys ; and the term is objot^tionable on 
account of its signification. All this has been pointed out by Martens, J 
but still he and others employ the name because it has crept into use. 
Now, in such ditficult matters as these generic terms, unless rules are 
strictly attended to, utter confusion must result, and undoubtedly it 
has resulted. When, however, a search is made for a better found- 
ed term then Nanina^ endless difficulties are encountered. The ear- 

• These appear, however, to dcsorvo distinction from true Rotula^ see after. * 

t 8ec Stoliezka, J. A. S. B., 1871, xl, pt. 2, p. 47. 

t Albers Ueliceon, 2te Ausgabo, p. 46, where the synonyfhjj is fully discussed. 
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liest name is Helicarion of Fcrussac (1822), but it is far from clear 
that this is not gencrically distinct from both Macroclilamgs and Ariopliatu 
ta, Tlie next term is Sfenopus of G nilding ( IS28), applied to a West Indian 
shell. This genius is evidently closely allied to the so-called Nanina : tbo 
only distinction pointed out by H. and A. Adams* is that the solo in 
Stenopns is narrower than the sides of the foot, but this does not hold good 
univcrsally.f A bettor dilTercnco is ])robably the ]iosition of the genital 
orilice, which appears to be, in Stenopus, some distance behind the head, as 
in ZoniicSy and not just behind the right tentacle, as in 'Nanina,'' After 
Btenopus follow Macrochlamys of Benson (IS32) and Ariophanta of Des- 
moulins (1833), the first founded on 11. indiea (Benson ncc. Pfr.), believ- 
ed by many authors to be the same as II. ritrinoidt^y the second founded 
on II. Iccvipes. The name Nanina was given in 183 1. My impression is 
that Ilelicariony MacroclilamySy and Ariophanta will have to bo accepted as 
genera, Nanina being merely a synonym of Macrochlamys. 

I mu.st ajKjjlogize for taking up space by repeating what has boon often 
written before, but it is only right to explain why I now describe as Hernia 
plecta^Euplecta^ &c. shells allied to others formerly in these ‘ Contributions’ 
called Nanina, 

1. AnioPHANTA iMMETiiTA. Plate III, Fig. 4, 4a. 

Nanina (Ariophanta) immeritay AV. Planfi, J. A. 8. B., 1870, xxxix. pt. 2, p. 17. 

JIclux immeritay Pfr., Mon. IIol. vii. p. 128 ; llanloy & Theobald, Conch. Iiid, pi. 
cl, fig. 7. 

This shell was originally described from an immature spccimefl, and 
the same was figured in tlio ‘ Oonchologia Indica.’ Subsecpiontly, (Jol. Bed- 
dome obtained an adult shell from the same loc;ility, South Canara. Of 
this example a figure is now given. The species only differs in sculptiiro 
from A. interrupta, which is found in various parts of Bengal J and Orissa, 
and has been procured by Col. Beddome as far south as the Gulcondah 
range of hills in Vizagapatam. The two forms replace each other in tho 
eastern and western parts of the Indian peninsula, precisely as do their 
allies A, Icevipes and A. laidtayana. 

• 2. OXYTES SXLVICOLA, Sp. nov. 

Testa perforata, depressa, carinata, solidula, oleoso-micans, epider- 
mide crassiuscula ohtecta fulva vel luteofusca, striis olliquis incrementi 

• Gen. Rec. Mollusca, ii, p. 221. 

t £. g, in Macrochlamgs, some forms of which at least have tho central tract nar- 
rower than Iho latt‘ral. 

t Amongst the localities given in tho ‘ Hand-list of Alolhisca in tbo Indian 
Mus^m,’ part i. p. 19, is Singhar. This cannot be 8inhgarh near Poona, in tho Doc- 
can. 
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atque lineis impressis minntis spiralihus suhdistantihus superne decussata 
{nucleo suhlavigata), suhtas lavior Bed distinctc decussato-striata, Spira 
parum elcmta depresso-conoidea^^re convexa^ apice ohtuso, sulurd linearly 
antice vix impressd, Anft\ 5J-, Bensiin accreBcentes, primi planulatiy ultimi 
convexiusculiy ultimm hand descendensy suhlm conoexusy modice injlatusy 
Bed infra carinaniy nisi jxixta aperturaniy lev iter compressus, Apertura 
ohliqihay angulntadunariSy intus livido-alhida ; peristoma acutuniy intus Buh^ 
incrassatoAnhiatmiy marginibus callo tenui juncHs, columellari curvatOy 
breoiter rejlexo. Diam. maj, 32, min, 29, axis 17 mm, Apert, IGa* mm, 
lattty 131 oblique alia, 

Hab. Ill monfcibus ‘ Burail Range’ dictis, ad alb. 3000-4000 pedum, 
in provincia ‘ North Cachar’ Bengaliaj oricutalis (iZ. H, Goducin- Austen), 

Shell perforate, depressed, carinate, not very thin, having a greasy 
lustre, and a thick epidermis, tawny or yellowish brown, marked with ob- 
lique raised stria? o£ growth decussated by fine siibdistant spiral impressed 
lines above (the nucleus almost smooth), and with fainter radiating strias 
and concentric impressed lines below. Spiro but little raised, almost con- 
vex, doiiressedly conoid, apex obtuse, suture linear at first, but slightly im- 
pressed near the mouth. Whorls 51, gradually increasing, the inner nearly 
flat above, the outer slightly convex ; the last not descending, convex and 
moderately swollen below, but sliglitly compressed just below the keel, 
except near the mouth. Aperture oblique, angulatcly lunate, a little 
broade¥ than high, pale livid within. Peristome sharp, with a slightly 
thickened lip inside, the margins joined by a thin callus, coluinellajf mar- 
gin curved, reflected for a short distance at the perforation. Major diameter 
1'26 inches, minor 1’14, axis 0 09, breadth of aperture 0' 65, height (measur- 
ed obliquely) 0*53. 

There is a very remarkable resemblance between this shell and fjiat 
described by me as Nanina Jcoondaensis (J. A, S. B., 1870, xxxix, pt. 2, 
p. 16, pi. iii, fig. 12), yet I am by no means sure that both belong to the 
same section or subgeneric group. AT. koond^Aensis is an ally of N, indica 
(Pfr.) and AT. ship lay i, shells doubtless nearly allied to Hn^iplecta, and 
very possibly belonging to that subgenus, but hitherto referred to Jdoiula^ 
or to other sections. O, sylvicola is larger, more solid, and covered with 
a distinct epidermis, and the sculpture is less granulate above, the spiral 
impressed lines being more distant. 

I have seen but one specimen of O, sylvicohiy for which I am indebted 
to Col. Godwin-Austen. It is figured here. Other specimens, I learn, are 
larger. 


* Stoliezka, J. A. S. B., 1871, xl, pt. 2, 231. 
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3. Hemiplecta. tinostoma, sp. nov., Piute III, Fig. 1. 

Testa anguste unibilicaUiy coneexo-depressa^ confertim striis spiralibus 
minatis I in eisqi(,e increment i dccussata ; jmea^ lined pallida nngn,std supra 
periphcritwi, alterd fused infra^ cincla ; suhtus pallidio}\ IweioVy nitidula, 
Spira convexa, apice, obtuso, suturd primuni linearly ant ice impressd. Anfr, 
5, planiusculiy seiisim acvrescentes ; uliimns coneexior, aniice latior stib- 
ascendensj ad pcripheriani angululus, subtus coneexuSy aperturam versus 
planulatns. Apertura ohliquay multo latior quam allay lanato-oblonga^ 
intas albesecnsj fascia jyeripherali albidd conspicud ; perisfomatis margini- 
has subparallel IS y callo tenui juncliSy basali alboy rcetOy crassiusculOy longe 
ohliquoy ad umbilicum suhreJlexOy supero arcualo, Ifiviter injlexo. JJiam. 
maj, 50, min. 39, axis 21 m7ii. ; apert. 28 mm. laUty IS oblique alia. 

IIah. Ill nioutibus ^ Tinnevelly Gliats’ ilictis India) meridioiialis, ad 
latus orieiitalo proviuciaj Travaiicore (7/. Heddome). 

Shell naiToVly umbilicatc, convexly depressed, closely decussated with 
fine spiral striie and lines of growth, smoother beneath, yellowish brown 
above, "paler below, surrounded by a narrow pale line just above the peri- 
phery and a dark line below. Spire convex, apex obtuse ; suture at iirst 
Hat, becoming impressed towards the mouth. Whorls 5, the iirst nearly 
flat; the last convex above, becoming more so towards the aperture, where 
it is rather broader and rises a little ; below, the shell is convex, but flatten- 
ed near the mouth, and the greater breadth of the last whorl ne^ir the 
aperture is more conspicuous than above. Aperture oblique, much wider 
than high, brownish livid, with a whitish enamel within, the iiale peripheral 
band being conspicuous ; peri.'‘toine slightly sinuate, the upper and lower 
margins nearly parallel, the former .slightly in Hexed, the latter oblique, 
straight, white, and somewhat tlucker than the other margins. Major 
diaftietcr 2 inches, minor 1*55, axis 0*85 ; breadth of aperturo 1*1, height 
(measured obliquely) 0*72. 

This shell somewhat resembles M. basilessa and II. beddomeiy but 
differs from both in the 2 )eculiar form of the aperture and the great flatten- 
ing of the •last wliorl beneath. The fine, decussated, almost granulate 
sculpture of the present species, and the less rapid increase of the last 
whorls would serve to distinguish it from either of the forms named, even 
if the jieculiiir shape of the aperture proved to be an individual peculiari- 
ty — not a very probable supposition, as there is a faint approach to the 
same change of form in the last whorl in II. basilessa.. 

But a single specimen has been procured by Col. II. Beddome, and 
entrusted to mo for description. Tliis shell was obtained on the Tin- 
nevelly Ghats, between Tinnevelly and Travancore, at a spot east of Papa- 
nassam, and at an elevation of 5000 feet. 



188 


W. T. lilanford — Contrihutions to Indian Malacology. [No. 4, 


4. IIemiplecta exisa, sp. nov., Plato III, Fig. 2, 2a. 

Testa anguste wnUlicata^ dmressa^ Huhcarinatay fulvo-castanea, sultus 
pnUidior ; fascia exigud peripnerali albidd circumdata^ confertim striis 
incremcnti lineisgue minutia spUalilus auhgranulatim decussata^ circa 
nmbilicum lavior. Spira depresso-convexa^ apice obtuso, aiiturd primum 
linearis antice impressd. Anfr. planimculi^ sensim accrescentes : ulti- 
mua siiperne magia convexua, ad periplieriam aubangulatua, antice latior^ 
auhtiia convexua^jiixta aperturam paululo compreaam. Apertura obliqm, 
latior qnam alia, lunato-oblonga^ aupra periplieriam aubangalata^ intus 
pallide livida, fascid peripheral i albesccnte conspicicd ; peristomatia mar^ 
ginihua subparallelia^^ callo tenui granulato jimctia^ aupero externogne 
arcuatis, hand injlexia vel incrassaiisy basali albo, recto, obtmo, longe obli~ 
quo, ad uvibilicum subrejlaxo. Diam. maj. ^21, min. "dij, axis 20 mm. ; 
apertura 23 lata, 17 oblique alta. 

Hah. Ill luontibus ‘AghastyamulLiy’ clictis, inter pj’ovincias Tiniie- 
vclley aiquo Travancorc, in India meridionali {IL Beddomv). 

c< 

Shell narrowly umhilicate, depressed, subcarinato, yellowish chestnut, 
paler and dull yellow below around the unibilicns, surrounded by a narrow 
pale band, which is only well marked near the mouth ; the sculpture is lino 
and siibgranulate, formed by decussating stria) of growth and fine spiral 
lines, the latter disappearing below near the umbilicus. Spire depresscdly 
convex, apex obtuse ; suture linear, and not impressed, except in the ante- 
rior half of the last whorl. Whorls 4^-, all excci)t the last Hat, gradually 
increasing ; the last whorl more convex above, especially towards the mouth, 
where it is slightly broader, subangulatc at the perij^hery, convex below, 
but a little compressed close to the mouth. Aperture oblique, broader than 
high, Innately semioval, subangulate at the upper portion of the outer edge, 
pale livid within, with the narrow whitish band along the blunt keel very 
conspicuous. The peristome is not thickened, except ver}'^ slightly along 
the basal margin, which is white, oblique, and straight for a considerable 
distance, being veiy slightly re fleeted at the umbiliqjis ; the other margins 
are regularly convex, the upper and lower margins being subparallcl ; the 
callus connecting the free margins of the aperture is thin, but granular. 
Major diameter 1*72 inches, minor 1*4, axis 0;8 ; aperture 0*95 inch broad, 
0*08 high (measured obliquely). 

Col. Beddomo has sent to me two specimens of this shell, one adult, 
the other not quite fully grown. The species is near H. tinostoma, but is 
considerably smaller, and the peculiar flattening and compression of the 
last whorl, near the mouth, is far less, the aperture being, in consequence, 
not nearly so broad in proportion to the height. Another allied form, also 
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from Travancoro, is K, hasilessa ; but this is a thicker shell, with broader 
whorls and rather a thick lip to the aperture ; the sculpture, too, is differ- 
ent. None of the rcrnaining species of JEL^nij^lecta occurring in the Mala- 
bar province have the mouth compressed. 

5. Xestina* albata, sp. nov., PI. Ill, Fig. 3, 3^., 35. 

Testa angmtissime atquc suhohtecte umbilicata, depresso-glohosa, soli^ 
ditiscula, rugoso-striata, lineis imjtressis distant ihus spiralibm superne 
circumdata^ albukiy eburnea, Spira depresso-conica^ apice obtasOj suturd 
impressd, Anfr, 5.1, conoe.viusculi, sensim accrescent es^primi translucent 
tes, subhucigati ; ultimus prinium, nee antice^ ad periptieriam subangulatm^ 
apart uram versus latio)\ vijo descendens^ subtus subinjtutus, Apertura obi it 
qua, late limaris ; peristomate superne simplici, extus subtusque subrejlexo, 
juxta umbilicum rejlexo atque subincrassato, margine basal i aremto. Diam, 
Quaj. 29, min. 231, axis 171 '*nm. ; apert, intus 15 lata, 11 oblique alia. 

Hab. Ad Fapanassain, in montibus ad latus occidenialo provincise 
Timicvelly, Indise moridionalis (11. Beddomc). 

Shell very narrowly and aubobtectly umbilicate, doprcssedly globose, 
subangulatc at tlio periphery, rather solid, ivory-white, the surface wrinkled, 
forming a coarse oblic^ue striatioji across the whorls, witli lino spiral distant 
impressed lines on the upper surface only of the two last whorls. Spiro de- 
pre.ssedly conical, apex obtuse, suture impressed. Whorls 51, slightly convex, 
regularly increasing, the lirst almost smooth and translucent ; the last 
whorl at lirst subangulatc at the periphery, the angulation disappearing 
some distance behind tlie mouth, the lower portion inflated near the aper- 
ture, which is oblic^ue and broadly lunate. Peristome simple above, subro- 
fleeted on the outer and basal margins, rather thicker and turned back near 
the umbilicus, which it partly covers ; the basal margin is curved forwards. 
Major diameter 1-5 inch, minor 0'95 axis 0*7 ; breadth of aperture inside 
0 0, height (measured obliquely) 0 56. 

This form is allied to X. maderaspafana {Helix maderaspatana, auct.), 
but it is thicker, much more coarsely sculptured, and white in colour. Tho 
peristome too is slightly reflected. There is some resemblance also to X. 
htilangeri in form, but the mouth is somewhat differently shaped, and the 
sculpture of X. albata is coarser. X. helangeri appears to be a near ally 
of X tranquebarica, semirugata, and hombayana, forms differing in shape, 
but so variable and so closely allied that it i.s very doubtful whether they 
really merit distinction. All of these forms have a horny shell differing 
from the ivory-white substance of the species now described. 

* Pfeiffer, J. B. Jahrbuch d. Mai. Gos. v, p. 267. 


25 
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But a single specimen has been sent by Col. Beddome. I think I have 
seen the same, or ^a very similar form, from either the Pulneys or some 
other range of Southern India ; but 1 cannot find specimens in my collec- 
tion. 


6. Euplecta vidtta. Plate II, Pig. 5. 

Helix vidtMj W. Bl., MSS. ; Hanley, Conchologia Indica, pi. cxxx. figs. 2, 3. 

Nanina climacierica^ Bens., var. vidm^ Novill, Hand-list Molliisca, Indian Museum, 
Calcutta, pt. i. p. 30. 

Te^ta imperforata^ conoideo-depressa^ supeme ollique confertim atque 
arcualim Jiliforini-costulata^ suit us Iccvigata^ polita, radiatim striatula^ 
superne pallide cornea^ suhtus pallidior, Spira depresso^conica, laterihus 
subrcctisy apice acutiusculo^ suturd impressd. Anfr. 8, convexi^ arcti, lento 
accrescentes ; ultimus superne ad peripheriam angulatus^ ant ice vix desceiu 
dens^ suhtus convexus, Apertura dbliqua^ lunaris^ latior quam alia, Peris^ 
toim ohtusum^ leviter sinuatum^ intus vix alho-lahiatunfy margine hasali 
arcuatOf columellari vix rejlexo, Diam. maj. 17, min, 15 .J, axis 9|, mm. 

Has. In montibus Garo Khasi ct Naga diet is, vallem Asssfinensem 
meridiem versus contingens {Masters, Godwin- Austen), 

Varietas minor, depresso-turlinata, spird conied, Diam, maj, 14, 
min, \2\, axis 0 mm, (PI. II, Pig. 2.) 

Hab. Cum prsccedento. 

Shell imperforate, conoidly depressed, above ornamented with oblique, 
close, and arcuate fine hair-like costulation, smooth and marked with radia- 
ting stria) below ; pale horny, paler beneath. Spire depressedly conical, the 
sides nearly straight, apex rather sharp, suture impressed. Whorls 8, convex, 
narrow, slowly increasing in size, the last angulato above at the periphery, 
scarcely descending towards the mouth, convex below. Aperture obKque, 
lunate, broader than high. Peristome not sharp, slightly wavy, with a very 
slight white thickening inside, the basal margin curved forward, the colu- 
mellar scarcely rcfiected. Major diameter 0 67, minor 0*62, axis 0'38 inch. 

The above is the typical form ; but there is a smaller vaf iety, depress- 
edly turbinate in shape, with the spire conical, measuring 0 55 inch in its 
major diameter and 0*86 in height. This form passes by insensible grada- 
tions into the type. 

The shell represented in the * Conchologia Indica’ is intermediate 
between the two varieties here described and figured ; the apex in the 
* Conchologia’ figure is more prominent and blunt than in the specimens 
now before me. These were procured from the Naga hills, south of Gola 
Ghat, Assam, by Mr. Masters in 1859 \ other specimens were subsequently 
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found on the Garo, Khasi, and Naga hills bj Colonel Godwin-Austen. The 
shells from the Khasi hills have the filiform costulation on the upper sur- 
face finer and less regular than those from the Assam side of the Naga 
hills. In Khasi shells 2, 3, or 4 ribs occur at nearly regular intervals, and 
then a rib appears to be omitted ; this is not the case with those from up- 
per Assam. 

The species scarcely differs from J?. omafissimay found on the other 
side of the Ijrahmaputra valley at the base of the Sikkim hills, except in 
being imperforate, is?, climactericay of which Mr. Nevill considers the 
present shell a variety, is always sharply keeled at the periphery. The two 
forms may pass into each other, but I have never seen any intermediate 
links ; and as they differ from each other much morj than E. vidua does 
from E, ornatmima, or E. climacterica from E. austeni, it is better to 
have distinctive names for them. 

I am indebted to Col. Godwin-Austen for the following note on the 
animal of E. vidua observed at Cherra Poonjeo, Khasi hills, 

“ Animal o^ a neutral grey tint about the neck and oyo-tcntaclos, which 
are rather long and fine, the oral tentacles are also of a dark tinge. Extre- 
mity of foot truncated, with mucous gland. Body long and thin. No 
tonguedike processes to the mantle observed.** 

The genus Euplecta was proposed by Semper* for two Ceylonese shells 
Helix subopaca and II, Jayardi, The latter of these is referred by both 
Theobaldf and NevillJ to Situhiy a position which is scarcely tenable, for 
the animal of JL layardi is destitute of shell-lobes, whilst these are present 
in Situla§ ; and the odontophores are very different, neither the shape nor 
number of the teeth being similar. At the same time, I am rather doubt- 
ful whether H. layardi should not be placed in a separate section from ZT. 
subopaca on account of differences both in the shell and odontophore. The 
last-named species, however, is, 1 think, to bo accepted as typo. It is great- 
ly to bo regretted that Semper should have adopted so loose and uncertain 
a proceeding as to name two distinct forms as types of one genus. In such 
a case, the only plan is to take the first-named — in this case, H, subopaca — 
as the type of Euplecta, • 

The genus is thus defined by its author in German: — On the mantle 
edge only neck-lobes are present y the left is divided into two separate laju 
pets [as in many Ilelices), Above the caudal gland there is a short horn. 
The shell entirely exterior y ribbed or striated abovoy smooth below. On the 

* Roisen im Archipol der Philippinen, 2te theil, Wis. Res. vol. iii, p. 14. 
t Gat. p. 20. 
t Hand-list, p. 34. 

Soe, for description of the animal and odontophore of Situla (or OonuUmay which 
is the same), Stoliezka, J^A. S. B., 1871* vol. sly pt. 2, p. 
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genital organs a cylindrical female supplementary gland (Anhangsdruse) with 
a cartilaginous point {analogous to the dart ?) ; on the vas deferens (Samen- 
leifcer) a closed appendage^ in which calcareous concretions are formed^ and a 
Jlagellum. 

Tlio odontophore is not noticed in the generic description. In M sub- 
opaca, tlic number of teeth in each cross-row is about 100, central tooth 
tricuspid, tlie neighbouring laterals 12 in number distinctly bicuspid, from 
the 13th to the 21th almost without a trace of the little lateral point, which, 
however, reappears in the outer laterals. Euplecta belongs to Semper’s 
subdivision Ceratopliora with a horn-like lobo above the caudal gland, and 
the sole of the foot divided into a central and two lateral regions as in 
Macrochlamys (and Stpnopus), 

In the characters of both shell and animal, so far as wo know the 
latter, there is a remarkable resemblance between suhopaca and E. 
vidua. The connection between E, vidua and E. cliniactcrica has already 
been noticed, and in the latter the odontophoro (of which Col. Oodwin- 
Austen has kindly furnished me with notes and drawings) agrees very 
closely with that of E, suhopaca. The following is a description of the 
teeth in E. climacterica : — 

“ Median tooth tricuspid, the central point very long, the lateral cusps 
very small. The first 14 laterals are long and broad with a single short 
small cusp on the lower outer margin, the 25 outermost are long narrow, 
curvilinear, bicuspid, the outer point the shorter, being less than half as 
long as the inner. Jaw slightly curved, the front edge a little convex.** 

The number of teeth in a row is apparently 79. A sketch shows that 
the form of both central tooth and laterals is very similar to that in E, 
suhopaca. 

Euplecta is by Semper classed apart from Eotula, The animal of the 
type of this latter genus (JT. detecta^ from Bourbon) is still unknown. S(jm- 
por has described the anatomy of two very different species, and there is no 
proof that they are congeneric. Ic is also extremely doubtful whether, of 
the forms referred to Eotula by Stoliezka,* any belong really to the section ; 
and f am disposed to believe that Nevill was right in reinov^pg them in 
his * Hand-list,’ where, however,t ho simply classes tliem in Nnnina witliout 
specifying any subgeneric group. Judging, it is true, chiefly from the shells, 
I should class the following Indian and Burmese species in Euplecta : — 
Helix ponsa^X Benson ; from Burma. 

• J. A. S. B., 1871, xl, pt. 2, p. 231 ; 1873, xlii, pt. 2, p. 14. 

t 1. c. pp. 28, 29, 30, &c. 

t I find this short note on spocimens of this spocios obtained in upper Burma in 
1861 Animal of tho vUrinoidea type, but the projecting lobo (». <?., that above the 
caudal gland) is small. , 
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Nanina siJcrigallensis, Nevill ; Bengal, Beha#(Hand-list, p. 28). 

Helix clwiacterica, Benson ; Assam hills, Burma. 

Euplecta vidua, Assam hills. 

Nanina austeni, W. Bl. ; Garo hills, Assam. 

N. falcata, W. Bl. ; Garo hills, Assam. 

Helix ormtissima, Benson ; base of Himalayas, Sikkim and Nipal. 

Helix serrula also j)robably belongs to the same genus. About H, 
anceps and its near ally, H. arata, I am more doubtful ; for there aro shell- 
lobes to the mantle in the former, and the teeth of the odontophorc differ 
in several jmrticulars.* 

As regards H indica (Pfr. nee Benson), H sldplayi, and H acuduota, 
I cannot now find the notes I made many years sii^pe on the animals, bub 
1 believe they belong to the forms allied to Arioplmnta, in which the foot 
is broad with the solo undivided, and there is no projecting lobe above tho 
caudal gland. The shells present much resemblanco to tho type of Albers* 
section Thalassia, H, tugurimi and H camura from Sikkim aro still more 
like H subrugata from Australia, tho type of Thalassia, 

7.‘ Sesaha? ingeami. 

Jlelix ingrami, Blanford, Hanley, Conchologia Tndica, pi. lx. figs. 9, 10. 

Motala diplodon, Bs., paitim, Theobald, Cat. Land & Frc.shwalor Sholls Brit. Ind. 
p. 21. 

Nanina {Sesara ?) diplodon, Bs., partim, Novill, Handlist Moll. Ind. Mus. pt. i. p. 63. 

Testa imperforata, trochiformis, tenuis, diaphana, pallid e cornea, minu^ 
tissime atqiie confertissime granulatim decussalo-slriata. Spira subconica, 
laterihus convex iusculi, apice ohtuso, suiurdparum impressd, lined Jiliformi 
margmatd, Anfr, 6.j, regulariter accresccntes, vix convex iusculi, super iores 
lasvigati; ultimus acute car hiatus, non descendens, et supra et infra 
ca^dinam compressus, basi extus decussato-striatus, atque, prassertim antice, 
aperturam versus, planulatus, intus convexiusculus atque Icevigatus, striis 
medium versus evanescentibus, regione umbilicali impressd, Apertura dia^ 
gonalis, incurvo-triangularis, intus Iridcntaius, dentihus lamellif omnibus 
omnibus basdlibus, duobus in peristomate, uno majorifalcato intrante, extus 
convexo, in medio margins basali, alio minori obliquo subcolumellari, tertio 
prof undo, incurvo, transversim post major em posito. Peristoma album, 
modice incrassatum, margins basali sinistrorsum arcuato, dextrorsum suh^ 
angulatim sinuato^ colmnellari vix reflexo, Diam. maj, 6a, min, vix 6, 
alt, 4^. 

Hab. In montibus ‘Yoma* dictis, Pegu ab Arakan secernentibuB, 
baud procul a vico Tongoop. 

• Stolic^a, J. A. S. 6., 1871, xl, pt. 2, pp. 234, 236. 
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Shell imperforate, •trochiform, thin, translucent, pale horny, very 
minutely and closely striated both obliquely and spirally, so as to be covot- 
cd, except on the upper whorls, with fine almost granular decussated sculp- 
ture. Spire nearly conical, with the sides slightly convex ; apex obtuse ; 
suture very little impressed, and with a filiform line above, the continua- 
tion of the keel on the last whorl. Whorls 61, increasing regularly, nearly 
flat, only a little convex, the uppermost quite smooth, the sculpture grow- 
ing stronger on the lower whorls ; the last whorl sharply keeled, not 
descending, compressed both above and below the keel, with the outer por- 
tion of the base fiat, especially towards the mouth, and decussated, the inner 
portion moderately convex and smooth, the sculpture gradually disappearing 
towards the middle ; ipiibilical region impressed. Aperture diagonal, trian- 
gular with the sides curved, with three lamelliform teeth inside, all palatal, 
and in the basal margin : the largest is in the middle of the margin, and 
is much curved, with its convex side outwards ; it begins by forming a kind 
of thickening to the lip, and then curves away into the interior of the 
whorl ; the second is smaller, oblique, and situated near to the columellar 
margin ; the third is at some distance within the aperture, it is curved, and 
placed transversely behind the first. Peristome white, somewhat thickened, 
the basal margin curved forwards near the umbilical region, and angulately 
curved back near the periphery of the shell ; columellar margin scarcely 
roficcted. Major diameter 0 25, minor 0*23, height 0-18 inch. 

In the figure in the ‘ Conchologia Indica,* the internal tooth is not 
shown^ although all the teeth are clearly seen through the semi-transparent 
base of the shell. * « 

The caudal pore in the animal is very small, and furnished with a lobe 
in front of it, but the tail is not truncated abruptly as in Macrochlamys, 
This is the only note I can find on the soft parts. 

This shell was named in MS. in the year 1861, and a specimen trans- 
mitted to Mr. Benson, who, however, doubted whether it could be disfin- 
guislicd from the Khasi-hill form described by him as Helix diplodon. The 
typical specimen of the latter must, I think, ha.ve been in poor condition, for 
it was described as “ Iccvigata, parum striatuW\ whereas fresh specimens 
exhibit nearly the same fine subgranulate decussating striation as 8, ? ingram 
mi^ and Mr. Benson very probably, and very justly, thought that fresh 
specimens might agree with the Arakan shell in other characters. Subse- 
quently, fresh specimens of ? diplodon were obtained from ttio original 
locality by Colonel Godwin-Austen ; and I find that they differ from 
8. ? ingrami not only in being minutely perforate, a character to which by 
itself 1 should attach little or no importance, but also in having but two 
teeth in the aperture instead of three, the internal transverse tooth of 
iS. / ingrami being deficient in S, f digplodon^ whilst the other teeth are 
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t Serently shaped. The sculpture is somewhat finer in S, ? diploJm^ and 
e basal margin of the aperture is subangularly concave, without the curv- 
ing forwards due to the transverse* portion of the larger tooth in 8. ingrami. 
The last character is well shown in the ‘ Concbologia* figure. 

8. Macboctilamts ? plattchlamts, sp. nov., Plato II, Pig. 9. 

Testa perforata, conoideo-depressa, pert enuis, nit ida, lavigata, sub lento 
obsolete striatula,fulvo~cornea, Spira parum elevata, apice ohtuso, suturd 
levi aliquando nmrgimitd. Anfi\ 5, vix convexiusculi, regulariter accres* 
cenies ; ultimus non descendens, peripherid roiundatus, suhtus convexus, 
Apertura obliqua, lunaris, latior quam alta, Feristoma tenuc, simplex, 
leviter sinuatum, marginibus remotis, callo tenuissmo junctis, columellari 
brevissime verticali, peranguste roflexo, Dum. nvij. 11, min. 9 J, axis 6J. 

Animal pallia maxima indutuni, duos lohos latos linguiforines emitten^ 
te, qui spiram tested omnino cirewntegunt. 

Had. Ad Bombay. 

Sfhell perforate, conoicjly depressed, very thin, smooth, and polished, 
obsoletely striated beneath the lens, fulvous horny in colour. Spire sub- 
conical, but little raised, apex obtuse ; suture smooth, scarcely impressed, 
sometimes raarginato. Whorls 5, very slighly convex, regularly increasing 
in size, the last not descending, rounded at the periphery, convex below. 
Aperture oblique, lunate, broader than high. Peristome tldn, simple, slight- 
ly curved when viewed fx^m the side ; margins distant and united by a 
thin callus ; the columellar border vertical for a very short distance, slight- 
ly reflexed. Major diameter O’dlf, minor 0’38, axis 0'2‘J inch. 

This shell belongs to the group of thin, more or less depressed forms 
allied to the type usually known as M, vitrinoides {M. indiciis, Benson). 
It«appears, so far as I can see, to be undescribed, as is also, I believe, an 
allied form of darker colour, and with a subangulatc perijdiery, occurring 
at Triebinopoly and elsewhere iu the neighbourhood of the Coromandel 
coast south of Madras. 

The antmal of M, platyclilamys is chiefly distinguished by the peculiar- 
ly broad shell-lobes, which, instead of being narrow and attenuate towards 
the ends, as iu most allied species, are broad and flat, so as sometimes to 
cover the whole spire, and usually to conceal all except a narrow band. 
These lobes somewhat resemble those in the genus Helicarion, The lobe 
above the caudal gland is very much smaller than it usually is in Macro* 
cMamys and rounded, not horn- shaped. 

, This shell is common in the island of Bombay and neighbouring low- 
lands on the west coast of India, and I have seen a form from the hills of 
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tbe Wynaad in Southern •India that appears undistinguishable. I have alj^ 
several specimens of a Macrochlamys from the ancient town of Cham pan* 
near Broach, that may very possibly be a variety of M platychlamys. The 
specimens arc larger than the Bombay types, an adult measuring 16 mm. 
by 14 in its two diameters, and some individuals attain even greater dimen- 
sions ; the mouth too is rather more convex beneath, but otherwise the two 
forms agreo very closely. 

The figure gives the idea of a rather thick shell, and the form of the 
mouth is incorrect, being too convex below and, consequently, too high in 
comparison with the breadth. 

9. Machochlamts tenoicula. PI. II, Fig. 8. 

Macroehlamya tenuicula^ H. Ad., F. Z. S. 18G8, p. 14<, pi. iv, fig. 0. 

^elix tmuieula^ Pfr., Mon. Hoi. vii. p. 94. — Hanley, Conch. Ind. pi. Ixxxix, 
figs. 7, 10. 

Macroehlamya effulgena^ W. Bl., MSS. — ^Theobald, Cat. Land and Freshwater Shells 
of British India, p. 18. * 

Nanina (Macroehlamya) effulgena^ Novill, Hand-list Mollusca, Indian Museum, Cal- 
cutta, part i. p. 26. * 

Nanina (Mierocyatia f) tenuicula^ Novill, ib. p. 36. 

Testa aperte perforata^ turbinnta^ tenuis, Jlavo- vel futvo-cornea, hsvU 
gata, nitida^ diaphana, obliyue striatula, sub lente lineis impressis confertis 
minutis in anfractihus superioribus suhtilissime decussata, Spira sii^hconU 
ca, lateribus convexiusculis, apice ohtuso, suturd leviter impressd, Anfr, 
6i'-0, 'convexiusculi^ regulariter crescentes, tultimus non descendens, ad 
peripheriam obsolete suhangulatus, angulo omnim antice evanescente, sed in 
testis junior ibus validiorcy subtus convexus, radiatim striatulus, Apertura 
obliguttf ovato-lunaris, latior quam alta, Peristoma tenue^ rectum^ margv^ 
nibus subconn iventibuSf colmiellari subuerticali^ breviter rejlexo, Diam, 
maj, 9, min, 8i, axis 0 mm, • 

Hab. Ad Bombay et in terris vicinis, necnon in montibus * Western 
Ghats’ sou * Syhadri’ dictis. 

Shell openly perforate, turbinate, thin, yellow or fulvous hoi-ny, smooth, 
polished, transparent, obliquely striated, and under the lens finely decussat- 
ed on the upper whorls with minute, close, impressed spiral lines. Spire 
subconical, the sides a little convex, apex obtuse, suture slightly impressed. 
Whorls 5^-6, rather convex, regularly increasing, the last not descending, 
obsoletely subaugulate at the periphery (in immature shells distinctly angu- 
late), the angle disappearing near the mouth, convex below and radiately 
striated. Aperture oblique, ovately lunate, broader than high. Peristome 
thin, straight, the margins approaching each other slightly, columellar 
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margia sub vertical, reflected for a short distance. Major diameter 0*36, 
Ainor 0’33, axis 0’2i! inch. The foof of the animal is very long and narrow, 
and there are the usual pointed sheli*lobes to the mantle. The colour of 
the body is almost black. • 

The shell described by the late Mr. H. Adams as Macrochlamys tenuU 
cula appears to mo almost certainly to bo the immature form of a species 
common in Bombay. This form I liave had for many years ; and I former- 
ly distributed specimens under the MSS. name of Helix eJT^ilgenSy a name 
which has unfortunately got into print. The adult shell has never been 
described; but the specimen figured in tlie ‘Oonchologia Indica’ must have 
been nearly full-grown. Mr. Adams’s original types were said to bo from 
Sattara. It is probable they came from the Westcri; Ghats in the Sattara 
district ; but the species may extend to the damper portions of the Deccan 
plateau. ^ 

The figures herewith given are very unsatisfactory ; the left-hand 
figure is quite inaccurate. This, however, is of less importance, as the shell 
is very fairly represented in the ‘ Conchologia Indica.* 

10. MaCEOCHLAMYS ? PLTCIFERA. 

Nanina plicatula^'W. 131., J. A. S. B., 1870, xxxix, pt. 2, p. 13, pi. iii, fig. 7. neo 
N.plieatula^ Mart., Nachrichtsbl. mal. Goscllscli., 1860, i, p. 149. 

Helix plicatulay Hanley, Conch. Ind., p. 14, pi. xxviii, fig. 1, 

’ Macrochlamys plicatula^ Theobald, Cat. Land and Fro»hwatcr Shells Brit. Ind. p. 19. 

Nanma, n. sp., Novill, Hand-list Moll. Ind. Mus. Calcutta, p. 27. * 

I am indebted to Mr. Novill for calling attention to the fact that the 
name I gave to this shell was prc-occupiod. I propose to change the speci« 
fic title to plicifera, 

m 

11, Maceoculamts ? WYiTNEi, Sp. nov., Plate III, Fig. 5, 5a. 

Testa perforata^ sahtarhiivato-depressay striatula, nitida^alhido^comeap 
diaphana^fascid rufd supra peripheriam cirewndata. Spira deprcsso-conu 
ca, apice obifusOy suturd leviter impressdy fascid rufd intus marginatd. 
Anfr. 5h, leiite accrescentes, ultimus peripherid rotundatusy suhtm modice 
convexuSy aperturam versus vix descendem, Apertura late lunariSy obliqua^ 
diagonalis ; peristoma tenuCy intus haud incrassatumy margine hasali suh^ 
recto obtusoy columellari rejlexo. Diam. maj, 19, min. 17-i-, axis 9^- mm. 
(ex icone). In exemplo niitvore diam, maj. 13 J-, min, • 12j-, axis 7i mm. 
apert. 7 lattty 0 oblique alta. 

.Has. Ad Mari (Murreo) in montibus Himalayanis occidontalibuB 
inferioribus haud procul a flumine Jhelum (A. M. Wynne). 

26 
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Var. major, depressa, anfractihua 6, spird convexd, parum elemtd : 
diam. maj, 211 , min. 19 3 -, axia 10 mm% apart. 11 s' lata, 10 ohligue alia. 

Hab. Etiam ad Mari. 

Shell perforate, aubturbinately depressed, faintly striated, polished 
white, translucent, surrounded by a narrow rufous band above the periphe- 
ry. Spiro depressedly conical, apex obtuse, suture slightly impressed, and 
with a rufous margin inside. Whorls 5^, increasing slowly and regularly, 
the last rounded at the periphery, moderately convex beneath, scarcely 
descending towards the mouth. Aperture broadly lunate, oblique, diagonal ; 
peristome thin, not thickened inside, basal margin almost straight, columcl- 
lar reflected. Major diameter 0*70, minor 0*7, axis 0*37 inch (taken from 
the figure). A smaller specimen measures : — major diam. 0*54, minor 0*5, 
axil^‘3, breadth of aperture 0*27, height (obliquely measured) 0*23 inch. 

There is a larger variety, more depressed, with the spire convex and 
six whorls. It may possibly be a distinguishable form, but I think not. 
A specimen measures : — major diameter 0*85, minor 0*78, axis 0*42, breadth 
of aperture 0*45, height (obliquely measured) 0*4. 

I greatly question whether this form is really a Macroclilamys, and 
cannot help suggesting the possibility of its belonging to a different sub- 
gcncric group, or even to Zonites. However, it is associated at Mari with 
a true Mncrochldmya (JI. prona^) and two or three species of Helicarion ; 
so it is evident that a few of these tropical types extend to this extreme 
north-, western portion of the Himalayan range, where, Imwever, the majori- 
ty of the mollusca consist of Buliminl of the Petrocus section. 

The specimen of M. ivynnei from which the accompanying figure was 
taken has been mislaid or lost, and the description is drawn up from a 
smaller individual. I have named the shell after Mr. A. B. Wynne of tlie 
Geological Survey of India, to whom I am indebted for several mollusca 
from the neighbourhood of Mari. 

I have been in some doubt as to whether this might not bo a form of 
the shell described by Prof. v. Martens as Nanim jacquemonti (Malak. Bl. 
xvi. 1869, p. 75 ; Pfr. Nov. Conch, iv. p. 48, pi. cxviii, figs. 6-8) ; but, in 
the first place, it can scarcely, I think, bo the species figured by Jacque- 
mont (Voyage dans ITnde, Atlas, pi. xvi. fig. 2), and, secondly, N. jacque- 
monti is described as having peristoma ohtusum, intua incrasaatum, mar- 
gine...haaali lev iter aremto,'' none of which can apply to the present species. 
Pfeiffer’s figure in the ‘ Novitates’ shows a very much less oblique mouth 
than is found in Macrochlamya ? wynnei. Now, I have another species 
from Mari, which agrees admirably with Marten’s description in these re- 

* Novill, * Scientific Bosults of the Second Tai'kand Mission,' Mollusca, p. 17> 
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spects, and which resembles Jacquemont’s figure also, but it wants the red 
band round the periphery shown in Pfeiffer’s figure. It is just possible 
that two species are included by Martens. The true JH. jacquemonti is 
probably a Bensonia. 

12. Pupa (Puptsoma) evezaudi. 

Pupa {Pitpisoma) cvezardij Blanford/' Novill, Uand-list Moll. lud. Mus. Calcutta, 
pt. i. p. 192. 

?“ Vupa evezardiy Blanford MS.,** ILmloy, Conch. Tnd. p. 41, pi. ci, figs. 5, 6.— 
Thcob. Cat. Land & Freshwater Shells Brit. Ind. p. 30. — Pfr. !Mon. Hoi. viii. p. 416. 

Testa imperforata^ vix suhrimata, conoideo-ovata, tenaiSy corncoy lineis 
elevatis irrcgularibus fiXiformihus ohliquis ornata. Spira suhtus subcyUn~ 
dracctty superne conoidca, lateribus convexisy apice oVtasOy svtnrd impressd, 
Anf)\ 4<a, convexiy regulariter crcscenleSy ultimus pnrum majot'y pcvipl^ria 
atque hasi rotundatuSy hand antice descendens. Apertnra diagonalis^ 
imncato-rotimdoy edenttda ; peristoma tenuey rectuniy expansimcaluniy mar~ 
ginibus conniccJitihus, colmiellari vertically ad hasm snbtorto, adnato-reJlexOy 
regionem umbilicaleni tegente. Long, 21, diam.ferc 2, long. ap. 1 mtn. 

Hah. In cortice arborum ad Khandalla inter Bombay et Poona 
{G. Evezard). 

Shell imperforate, with scarcely even a trace of rimation in the umbili- 
cal region, conoidly ovate, thin, horny, with raised hair- like oblique lines, 
rather irregularly disposed, on all the whorls. Spiro nearly cylindrical below, 
conoidal above, the sides convex, apex blunt, suture impressed. Whflrls 4-}, 
convex, increasing in size regularly ; the last but little larger than the 
penultimate, rounded at the poriidiery and below, not descending in front. 
Aperture diagonal, nearly circular, but truncated above, without teeth ; 
peristome thin, all in one plane, slightly expanded, margins converging ; 
cokimellar vertical above, slightly twisted below, reflected and united to 
the whorl so as completely to cover the umbilicus. Length O il, diameter 
0 08, length of aperture 0*04 inch. 

If the form represented by Hanley in the ‘ Conchologia Indica’ bo 
precisely tlfe same as that described above, I am inclined to question the 
locjility given, Singhur,” or, as Mr. Theobald prefers writing it, “ Synghar,” 
presumably Sinhgarh, near Poona. The original specimens were found by 
Colonel Evezard at Karkalla, near Khandalla, at the head of the Bor-ghat ; 
and I suspect that Hanley’s figure was taken from one of them. There 
arc two or three allied forms found in the Syhadri range and the Nilgiris, 
forms that do not appear hitherto to have been described. 

• The subgenus Bupisoma was proposed by Stoliezka'* for the Moulmeiu 

\ J. A. 6. B., 1873, vol xlii. pt. 2, p. 32. 
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P. lignicola* a form very closely resembling P. evezardi^ but rather 
shorter and less ovate. It is by no means imprabable that intermediate 
varieties may be found ; indeed, so much do 1 doubt whether the two are 
really worthy of distinction that I should not liavo described the present 
species if the name had not already crept into print. 

Mr. Nevill, in his Hand-list L c., has referred the Helix orcula of 
Benson to the same section of Fupa as P lignicola ; and in this he is, I 
think, unquestionably right. 

13. Stjccinea colltna. 

“iS. eollina, Blanford, MS.,*’ Hanloy, Conch. Tnd. p. 30, pi. Ixviii. lipfs. 8, 9, 10 ; 
Thoobald, Cat. Land and Freshwater Shells Brit. liid. p. 31 ; Bfr., Mon. Ilel. viii. 
p. 558 ; Nevill, Hand-list Moll. Ind. Mus. pt. i. p. 212. 

Testa conico-ovata, tenuitiscula, parim nilida^ distincte atque flexuose 
striata^ viridescenti-cornea. Spira scalnriSy apice acutiuscula, suturd vahlo 
impressd. Anfr. vix 3, perconvexiy ultimus J longitudipis suhwqiwns, 
Apertnra ovata, olliqua ; peristoma tenne, margine dexiro mediocriter 
arcuato ; columella arcuatOy recedens, callosa. Long. 17, diam. 10» 

(o. diam. min.) 6 mm.<y aperiura 13 mm. longa^ vix 9 lata. 

Hab. Saxis rupibusque adliaerens j^rope Mahabaleshwar ad summos 
montes ‘ Syhadri’ seu ‘ Western Ghats* dictos Iiidiie occidentalis. 

Yar. avraniiaca v. rufo-cornea; hahitatin colic ^ Torna^ dicio^ inter 
Mahahaleshwar atgue urhem Foom. 

Shell conically ovate, rather thin, but little polished, distinctly and 
flexuously striated, greenish horny in colour. Spire step-like, apex rather 
pointed, suture much impressed. Whorls scarcely 3, very convex, the last 
about i of the length. Aperture oval, oblique ; peristome thin, the right 
margin moderately curved forwards ; the columella arcuate, receding, and 
covered with a thin callus. Length 0’76, diameter O’-l, height (when laid 
mouth downwards) 0*24 inch ; length of aperture 0 52, breadth 0‘36 inch. 
Tl>e largest shell I possess measures 20 mm. in length (0*8 inch). A 
rufous variety occurs at Torna Hill, near Sinhgarh, west of Popna. 

This is a rook-inhabiting species,t found on cliffs and largo blocks 
of basalt at Mahabaleshwar and Torna, and is allied to S. girnarica, a 
larger and thicker form, rather differently shaped, found by Mr. Theobald 

* J. A. S. B., 1871, vol. zl. pt. 2, p. 171. 

t It is rather difficult to understand why Succinea should be placed amongst fresh- 
water shells in the * Conchologia Indica.’ Most of iho Indian forms arc found cither 
on trees (often on palms) or on rocks, and generally at a distance from water. Lithotis 
and Cnmptonyx are also, I think, incorrectly classed as freshwater shells, both being 
found on basaltic cliflb. 
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on the basaltic rocks of Girnar Hill, in Eattywar. The animal of 8* eollina 
bears a considerable external resemblance to that of the subgenus Liihotic^ 
which has a similar habitat. 

The figures in the * Oonchologia Indica’ give a fair idea of the species^ 
but the spire in fig. 8 is rather too largo. 

14. Stheptaxts compeessus, sp. nov., Plate II, Fig. 13. 

6'. compresmSf Wl. 131.,” Theobald, Cat. Land and Freshwater Shells Brit. Ind* 

p. 33. 

Testa siihaperte sod non pervie umlilicata^ valde depresso-ovaia^ cereo^ 
alhida, diaphana^ nitida, vix striatula. Spira vix cofivexa, fere plana^ 
sulurd parum impressd. Anfr, penullimus postice compressus, obtuse 
sed prominent er car inatus ; idtimus vnlde eccentricus^ antrorsum devians^ 
suhtus planulatns politusque^ circa umbilicum^ prasertim anticcy aiigulato- 
coarciatuSy pone aperturam fossiculis impj'essis const, rictus. Apertura dia» 
gonalisy semiomlisy lamind und validd suhbifdd intrante parietaliy dente 
uno duplici columellnri, tribus palatalibus in margine dextrOy coarctata, 
Peristoma incrassatumy undiqtie sub late expansuniy post ice juxta angulum 
mediocriter simuiUmy marginibus callo lamcllifero junctis. JDiam. maj. CJ, 
min. 32, alt vix 3; ap. long. 2 A, lat. 2 mm. 

Hab. In montibus ‘Sivagiri’ dictis (Tinncvelly) Indiie meridionalis 
(JT. lieddome). 

Varietas anfractibus quinquCy superne et in umbillco confertim JilU 
formi-striatay lamind parietali dupliciy in montibus habitat prope urbem 
Cumbum. Pxempli majoris diam. maj, 0^-, minoris diam. min, 4 et SJ-, 
alt. 2t et 2^. 

Shell rather openly but not perviously umbilicated, depressed, oval, 
yelfowisli white, translucent, glossy, scarcely striated. Spire almost flat, 
suture but little impressed. Whorls 4^, the penultimate compressed and 
prominently but bluntly keeled posteriorly ; the last very eccentric, flat- 
tened and smooth below, and angulately compressed around the umbilicus, 
and especially near the mouth, where there are indentations corresponding 
to the teeth inside. Aperture diagonal, semioval, and furnished with five 
teeth, one strong re-entering bifid plait on the parietal callus uniting the 
margins of the peristome, one large double tooth on the columellar side, 
three palatal teeth on the right side. Peristome thickened and expanded, 
curved back near the posterior angle. Major diam. 0‘25, minor 0*16, 
height O' 11 inch. 

A variety from the-Gumbum hills has distinct but very fine close fili- 
form raised lines on^the upper surface and inside the umbilicus, and the 
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parietal lamina is double. Some specimens are rather smaller than the 
type. It is doubtful whether these differences justify a separate name. 

16. SiBErTAXis PEBSONATUS, sp. nov., Plate II, Fig. 10. 

“ personatus, Wl. Bl.,” Thoohald, Cat. Land and Freshwater Shells Brit. Ind. 
p. 33. 

Testa umlilicata, dejpressa^ spharoidco-ovata, lavigata^ nitidula^ diap^ 
hana, cereo-albida. Sjnra depressa^ apice vix exserfo, suturd impressd. Anfr, 
6, convexi, penultimus postice rotundaius^ vix ultra uUimum (a hasi spec- 
tains') projiciens ; uUimus eccentricus, antrorsum devians, stibtus convexus, 
cirewn umbilicum comjprcssus, post opcrluram fossiculis impressis constric- 
tus. Apertura obliqua^ fere semiovalis, lamina und validd Jlexuosd intrante 
parietalif dentibiisque 5, tribus in margine columallari, duobus in dextro^ 
harum uno inferiore majore lamincc parietali opposilo^ alio minore superiore^ 
coarctata, Feristoma incrassatum continuum^ fere sohttum^albumyUndique 
late expansum, post ice juxta angulum subprofundc retrosiifuatum, margine 
parietali valido, concavo. Diam. maj. 6, min. S:l, alt. 2a. 

Hab. In montibus baud procul ah urbo Cumbum (Madura)* India) 
meridionalis (if. Beddome), 

N. 13. In nonnuUis exemplis peristoma quadri-vel tridentatum neo 
quinquedentatum est, dente uno columellari et aliquando uno palatali 
carens, 

f 

Shell umhilicated, depressed, splieroidally ovate, smooth, moderately 
polished, translucent, pale yellowish white. Spire depressed, the apex 
scarcely exserted, suture impressed. Whorls 5, convex, the penultimate 
rounded behind, scarcely projecting beyond the last when seen from below ; 
the last eccentric, convex below, compressed around the umbilicus, and 
constricted by pits corresponding to the teeth inside, just behind i)ho 
mouth. Aperture oblique, irregularly semioval, and furnished with one 
strong re-entering parietal lamina, curved inside, and with five teeth, three 
on the columellar margin, two on the right ; of the latter the lower is larger 
and opposite to the parietal lamina, the smaller is above, nearer to the 
angle. Peristome thickened, continuous, almost free (the thick callus which 
unites the columellar and dextral margins projecting from the last whorl, 
in a hollow curve, the concavity corresponding to the parietal lamina) ; the 
outer margins expanded, the right margin deeply recurved close to the 
posterior angle. Major diameter 0*2, minor 0*15, height 0*1 inch. ‘ 

In oth^ specimens, rather worn, and with the peristome somewhat 
loss developed, the teeth are rather smaller, the upper columellar tooth is 
wanting, and in one case the upper tooth on the right margin is also de- 
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ficient. All, however, are characterized by the great development of the 
parietal callus. 

16. Steeptaxis concinnus, sp. nov., Plate II, Fig. 11. 

Testa umbilicatay depressa, glohoso-ovatay striatula, nitidulUy diaphanUy 
eereo-albida. Spira dcprcsso-eonicay parum exsertay npice ohtusiusculOy 
suturd impressd. Anfr, 6, convexiy postice rotundatuSy haud 

ultra ultimxm (« hasi spectutus) projiciens ; ultiums injlatusy muJto majoVy 
eccentricuSy antrorsum deviansy suhius convexuSy hevigatuSy polituSy circum 
wnbilicum praesertini antice compressus^ post aperhtram fossiculis impres~ 
sis constr ictus. Apertura obliquay fere semiomlisy Umellis duobus intran^ 
tibus parietalihusy sinistra longiorCy intus tortdy dentibusque 6, duobus 
colimellaribusy superiore minorejuxta umhiliciimy inferiore magno dupliciy 
uno basali la mel I if or mi transverso, duohmqne in margine dextrOy inferiore 
suhhifidOy superiore minorCy coarctata. Teristoma album expansumy ad 
angulum postice vix sintmtum, nwrginibus callo dims lamellas ferente junc^ 
tis. Diam. mnj. 5i, min. 4, alt. mm. 

Hae. Ill montibus ‘ Baliirangaiii’ dictis (Mysore) India) meridionalie 
(2f. Beddome). 

f' 

Shell umbilicated, depressed, globosely ovate, rather indistinctly striat- 
ed, shining, translucent, pale yellowish white. Spire very low, scarcely 
exserted, apex blunt, suture impressed. Wiiorls 5, convex, the j^enukimato 
rounded behind, and not projecting, when viewed from below, beyond tho 
lower whorl ; tlie last whorl much larger than the others, eccentric, convex 
below, smooth and polished, compressed around tho umbilicus, especially 
near the mouth, and constricted by indentations, corresponding to the tooth 
inside, just behind tlio lip. Aperture oblique, nearly semioval, and furnish- 
ed tvith two plaits on the parietal side, that to the left (nearest to the 
umbilicus) longer than the other and bent inside ; there are five teeth in 
the peristome, one on the columellar margin near tho umbilicus, a second 
largo and double nearer the base, one lamellar and transverse at the baso, 
two inside tfie right margin, tho lower being larger than the other and 
almost bifid inside. Peristome white, slightly expanded, scarcely sinuate 
near the angle, margins joined by a callus bearing tho two parietal plaits. 
Major diameter 0‘23, minor 0-2, height 0'13 inch. 

This is the only known species from Southern India, so far as I am 
aware, in which, when the shell is viewed from below in the diction of the 
axis, the penultimate whorl does not project at all beyond thl^body- whorl. 
, The transverse lamellar tooth at the base of the aperture is also peculiar. 
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17. SiBEPTiJtis PBONUS, sp. nov., Plate II, Fig. 12. 

Testa tmbilicata^ depresso-ovata^ superne confertim atque arcuatim 
costulato-striata^ nitidula^ diaphana, cefeo-allida. Spira depresso-conica^ 
parum exserta, apice obtuso, suturdparum impressd. Anfr. SJ-, superiorea 
convexiusouli^ penultimus post ice rotiindatusy longe ultra ultimum {a hast 
apectatus) projiciens; ultimus vaJde eccentriaus, antrorsum dedans^ subtua 
auhplanulatus, Iccvigatus, in umbilico striis JUiformibus Jiexuosis ornatm^ 
circum umbilicum compressus atque aperiuram versus angulutusy juxta 
peristoma scrobiculis constrictus, Apertura ohliqiia, truncato-ovaliSy lameU 
Id validd parietnli intrante Jlexuosdy antice subbijidld^ dentibusque quatuor, 
uno columcllariy alio basali^ duobus in margino dextro, conrclata Teris^ 
toma incrassatum^ subcontinuum^ albums expansum, marginihus cnllo crasso 
lamellifero junctis, dextro prope angulum sinuatum, Diam. maj. C^, min. 
4, alt. 3 mm. 

Hab. In montibus baud procul ab urbe Tinnevelly Indije meridio- 
nalis (if. Beddome). * 

Shell umbilicated, dcpressedly ovate, closely and arcuately ornamented 
above \vith subcostulate striation, polished, translucent, pale yellowish 
white. Spiro low, conical, but little exserted, apex obtuse, suture but little 
impressed. “Whorls 6i, the upper slightly convex, the penultimate rounded 
behind and projecting considerably beyond the lower whorl when viewed 
from below ; last whorl very eccentric, somewhat flattened beneath, smooth, 
except within the umbilicus, where there are fine, irregularly flexuoua 
filiform raised lines on the surface, compressed around the umbilicus and 
angulate near the aperture, where there are deep indentations correspond- 
ing to the teeth inside. Aperture oblique, truncately oval, furnished with 
a strong re-entering parietal plait, curved within and subbifid in front, and 
with four teeth — one columellar, one basal, and two (of which the upper 
is small) inside the right margin. Peristome thickened, subcontinuous, 
white, expanded, the margins joined by a thick callus pftjccting from the 
body-whorl and bearing the parietal lamella. Major diameter 0*26, minor 
0*16, height 0*12 inch. 

This shell resembles 8. compressus in form, but it wants the angula- 
tion of the penultimate whorl. The peristome is much thickened, as in 
8. persanatua. 

The forms of Bnnea and Streptaxia described in this paper are the 
principal t^ have been collected in the Southern Indian mountains by 
Colonel siBome, from whom I have received specimens from various 
localities from time to time. All of the species of Streptaxia are some- 
what variable, and, with a large collection from ^utb India, it would 
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probably be found that many intermediate vanetios occur. As a rnle, the 
general form appears more constant than any other characters, and the 
teeth in the mouth vary considerably. The parietal lamellse are peculiarly 
inconstant. Thus, the original type of Streptaceis penvtteti^ the common 
species on the top of the Nilgiri hills, has two lamella;'* ; but 1 have a 
variety from Ootacamund in which the smaller of the two, that nearer to 
the angle of the mouth, is obsolete, and in otlicr specimens from the 
same locality tjiere is but a rudimentary representation of this plait. It 
was the form with a single lamella which was coini^ared with 8, toatsoni 
when the latter was originally described (J. A. S. B., 18GO, xxix, p. 127). 
The variation in the teeth of Streptaxis has already been noticed in 
these contributions J. A. S. B., 18G1, xxx, p. 359. • 

The genus Streptaxis is abundantly represented on the various hill- 
groups of Southern India, especially on the higlier elevations of the 
Syhadri, or Western-Ghat range. The most northern locality from which 
1 possess a specimen is the hill-fort of Torna, near Sinligarh, west of Poona, 
in the Bombay Presidency. The shell in question is weathered, and not in 
very good condition ; it is a large form (that is, largo compared to the 
minute species described in the preceding ))agcs), measuring 11 mm. 
by 8J', and it is nearly allied to the Nilgiri 8. pcrroltcti, and perhaps still 
more nearly to the Ceylon 8, clngalensia* 

18. Ennea macrodon, sp. nov., Plate II, Fig. 15. 

Testa ilexuose rimata^ suhcylindrico-turrita^ diaphana, nitidula, con^ 
fertim capillaceO’COsiulataf cerco-alhida. Spira elongata^ sursum parum 
attenuata^ laterihus suhrectis, apice ohtuso, suturd impressd, Anfr, 7, 
convexif duo superiores Jeevigati : ultimus aperturam versus suhaseendens, 

■ Apertura verticalis, oblique semiovalis, lamella validd hicruri intrnnte 
parietali, alia columellari profundd^ dentibusque tribus^ uno tuberculijbrmi 
cofumellari, alio magno lavielliformi trans verso basali latus dextrum versus, 
tertio minore in margins dextro, coarctata, Teristoma alburn^ expansum, 
juxta anfractum ^nultimum sinuatum, mnrginibus callo lamellifero junctis. 
Long. 5, diam. vix 2, ap. long. 1^ mm. 

Has. Apud Pykara in summos montes * Nilgiri’ dictos Indim meri- 
dionalis. 

Shell flexuously rimate, subcylindrically turreted, translucent, polished, 
yellowish white, closely sculptured, except on the apical whorls, with fine 
hair-like vertical costulation. Spire turreted, elongate, diminishing very 
slowly in thickness upwards, the sides nearly straight, the affex blunt and 
rounded, the suture impressed. Whorls 7, convex, the first two smooth, 
• Peti*, qaotod by Pfeiffer, Mon. Uel. i. p. 9. 


27 • 
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the last ascending very slightly near the aperture. Aperture vertical, 
semioval, obliquely truncated above, and very much contracted by teeth, 
consisting' of a strong re-entering bifid parietal* plait on the callus con- 
necting the margins of the peristome, an internal re-entering columellar 
lamina, commencing at a distance within the mouth, and three teeth — one, 
more or less tubercular, on the left or columellar side, a second tubercular 
tooth on the right margin, oi)posite the parietal plait, and with it nearly 
cutting off the posterior corner of the aperture, and a third, broad, lamelli- 
form, and transverse (j)arallcl to the plane of the mouth) on the right side 
of the basal margin. Peristome white, expanded throughout, curved a 
little back near the angle, where it meets the penultimate whorl, the mar- 
gins united by a callur bearing the parietal lamella. Length 0 21, diameter 
0*075, length of aperture 0 05 inch. 

I obtained several specimens of this shell near Pykara, on the Nilgiri 
hills of Southern India, in 185S, and for a long tiino supposed it to be JE?. 
pirriei of Pfeiffer, t but I noticed it as a distinct form when describing 
IS* sculpta (J. A. S. B., 18G9, xxxviii, pt. 2, p. lid), and mentioned some 
of its peculiarities. JS. macrodon is distinguished not only from pirriei^ 
but also from all other Indian species of the genus, by its strong basal 
transverse lamelliform tooth. This cliaracter serves to distinguish the two 
species at all ages ; for in the present species, as in E. sculpta^ E. pirriei^ 
and, doubtless, in the two forms {E. eccilis and E. sulcostulata) described 
below, the apertural teeth, and especially the parietal lamella, are well 
developed in immature shells even before all the whorls are completed. 
E. macrodon^ too, is only half the size of E. pirrici^ and there appear to 
be several slight differences in form, sculpture, and dentition. 

19. Ennea subcosttjlata, sp. nov., Plate II, Fig. 14 {tipper'). 

Testa arcuato-rimata^ subcylindrico-turrita, diaphana, nitida, c&?*eo- 
dlbidoy confertim subohsolete costulata. Spira parim attenuata^ lateribus 
conveximculis^ apice obtuso, suturd impressd. AnfrMl\^ convexiuscuUy 
ultimus antice hreviter ascendens. Apertura verticalis, oblique semiovaUs^ 
lamella validd intrante bicruri, Jlexuosd, parietali juxta angumn^ alid pro- 
fundd columellari, et quatuor dentibm, uno columellari, duobus basalibus, 
quarto dextrali pliem parietali opposite, coarctata. Peristoma expansum^ 
alhidum, juxta anfractum penultimum sinuatum, marginihus callo lamellU 
fero junct is. Long. diam. 2, ap^ long. mm. 

• For the moaning of the terms palatal, parietal, and columellar, applied to teeth 
within the mouth, see Pfeiffer, Mon. Hel. ii, p. 300, note. 

+ It was quoted as that shell, J. A. S. B., 1860, p. 126, aq|l 1861, 

p. 864. • c * 
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Hab. In montibus * Shevrai* vel ‘ Sbevroy* dictis, baud procul ab urbe 
Salem, Indias meridionalis {H, Beddome). 

Shell arcuately rimatc, subcylindrically turrctcd, translucent yellowish, 
white, finely and somewhat indistinctly ribbed. Spiro turrotod, elongate, 
becoming rather smaller above, with the sides rather convex, the apex blunt, 
and the suture impressed. Whorls T J-, moderately convex ; the last whorl 
ascending slightly close to the mouth. Aperture vertical, semioval, obli- 
quely truncated, with a strong re-entering parietal plait, bifid and ficxuoiis 
within, near the posterior angle, a columelhir lamina at a distance within 
the mouth, and four tubercular teeth — one columelhir, two basal, and tho 
fourth inside the right margin opposite to the parlbtal plait, so as partly 
to cut off the upi^er (posterior) portion of the month. Peristome white, 
expanded, except near the junction with the last whorl, where the edge is 
curved back somewhat ; margins united by a callus, on which is the parie- 
tal plait. Length 0*22, diam. 0*075, length of aperture (including peris- 
tome) *05 inch. 

I have received from Col. Beddomo three specimens of this species, 
two of which are evidently immature ; the third I believe to bo full-grown, 
but the peristome may perhaps bo more fully expanded in older examples. 

E. subcostulata is allied to E. pirriei^ E, sculpta^ E. imerodon, and 
their allies, but is distinguished from all by sculi)ture and tho form of tho 
teeth in tho mouth. It was, I believe, this s])ccies which was erroneously 
quoted as E. pirriei from the Sbevroy hills (J A. S. B., 18G1, xxx. p.^Gjj), 

20. Enetea exihs, sp. nov., Plate TI, Fig. 14 {lower). 

Testa rimatOf suhcylindrico-tim*ita^ diaphnm^ lafeigata, nitidula^ alhu 
do-cerea. Spira elongafa, surswn vix attenuata^ laterihm apieem versus 
convex is^ apice obtuso^ suturd parmi impressd. Anfr. GJ-T, convcxiusculi^ 
ultimus antice subascendens. Apertura fere verticalis, oblique semiomlis^ 
lamelld validd intrnnte bicruri parietali, alid profnndd columel lari spiralis 
dentihusque guatuor^ uno columellari^ duobus basalibus qmsijunctis, quar~ 
toque minors in margine dextro, coarctata. Peristoma expnnsum, albidum^ 
postice juxta angulum sinuatumy marginibus callo lamellifero junctis. 
Long. 4-J-, diam. H, ap. long. 1 mm. 

Hab. In montibus ^ Balarangam’ dictis provincias Mysore in India 
meridionali {PE. Beddome). 

Shell rimate, subcylindrically turreted, translucent, smooth, polished, 
yellowish white. Spire turreted, elongate, diminishing very slowly indeed 
below, but %ore rap^ly above, where the sides are convex, apex blunt, 
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suture slightly impressed. Whorls 64-7, slightly convex, the last whorl 
ascending very little near the mouth. Aperture nearly vertical, semioval, 
obliquely truncated, with a strong re-entering bifid palatal plait on the 
callus uniting the margins of the peristome, a spiral columellar lamina 
commencing at a distance within the mouth, and four tubercular teeth just 
inside the peristome* — one columellar, two joined together at their base, 
at the lowest part of the aperture, and one, very small, inside the right 
margin and opposite to the large parietal plait. Peristome white, slightly 
expiindcd, exco 2 )t near the junction with the last whorl, where the margin 
is sliglitly curved back. Length 0*18, diameter 0 06, length of a^jerture 
O Ol inch. 

This form, of which I have received four specimens from Col. Bed- 
dome, is distinguished from its allies by being quite smooth. As in the 
case of some of the allied forms, it is not improbable that in old specimens 
the peristome may be more broadly ex|>anded and the palatal teeth may- 
become more or less obsolete. , 


21. Ennea stenostoma, Bedd. MS., Plate II, Fig. 17. 

Testa longe profundegue rimata, pupiformisy cylindraceo-ovatay solidu* 
hy lavigata (forsan aliqtutndo oblique striata) y impolitay Tmud nitidoy alhU 
da. Spira suhoylindricay laterihus convexiuscnlisy apice rotundatOy obtuso, 
suturd impressd. Anfr, 6|, convexiy qmtuor penultimi suhmquales ; uUU 
mus post aperturam valde compressus, hand ascendenSy capillaceo-striatusy 
laterihus ambohus juxta peristoma scrohiculis impressis consirictus. Aper- 
tura verticalis, subaxialisy non lateralis, subohlonga, altior qmm lata, 
marginibus lateralibus concaviusculis, basali convexo, dentibus mlde coare^ 
fata, plio/i und validd simplici intrante parictali juxta angulum, tuhereulis 
duohus columellaribusy uno superiore profundo, alio majore inferior^ in 
peristomate, duohus minoribus hasalihus, uno dextrali, alio sinistrali, uno 
denique majore bifido in margine dextro, plica parietali opposifo sed infe~ 
riore, munita. Terislonia album, rejlcxum, postice sinuatum, marginibus 
callo hmellifero junctis. Long. 3.4, diam. 1 J, ap. long. 14 mm. 

Hab. In montibus ‘ Golconda* dictis, baud procul ab urbe Vizagapatam 
(JET. Beddome). 

Var. minor, anfractibus 5J; long. 3, diam. H, ap. long. IJ mm. (PI. II, 
Fig. 16.) 

Hab. In montibus hand procul ab urbo Karnul (Kurnool) Indiso 
meridionalis, (AT. Beddome). 


* Nose of the teeth are well reprosented is^the figure. 
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Shell with a long deep groove at the base, pupiform or cylindrically 
ovate, rather thick, smooth (perhaps sometimes obliquely striated), dull, 
destitute of polish, whitish. S 2 )ire subcjdindrical, with the sides slightly 
convex, the apex blunt and rounded, and tlie suture impressed. Whorls 
6j, convex, the four behind the last whorl subequal, the i^enultimate being 
scarcely smaller ; the last strongly compressed behind the aperturo, with 
raised hair-like lines of sculpture, not ascending, deeply indented on both 
sides. Apertifre’* vertical, nearly in the axis of the shell, not lateral, nearly 
oblong in shape, higher than broad, both the right and left margins slight- 
ly concave, lower margin convex. Teeth in the mouth numerous, and 
consisting of the siniplef strong re-entering parietal fold near the j^osterior 
angle, two coliimollar tubercles (the upper and smaller situated at some 
depth inside the mouth, the smaller and larger in front close to the lip), 
two small basal teeth right and left of the lowest 2 )ortion of the mouth, 
and one largo bilid tooth on the right margin nearly op[)osite to the jmrie- 
tal fold, but ^not very close to it, and rather inferior to it in position. 
Peristome white, expanded throughout, curved back near the 2 )ostcrior 
angle, the margins united by a thick callus, on which the 2 >ariotal lamina 
is situated. Length 0*11, diameter 0*00, length of ai)crture 0*05 inch. 

The typical form was obtained in the Golconda hills near Vizagapa- 
tam, and the single si)ecimon sent to me by Col, Beddome, from wliieli the 
accompanying figure was taken, was broken after being drawn. The de- 
scription is from a specimen in the British Museum. 

A smaller variety with whorls, and measuring 0*12 inch in dength, 
0*06 in diameter, and 0*37 in length of aj^erturc, was procured by the same 
naturalist in the hills near Kurnool. 

I have received three specimens of this variety from Colonel Beddome, 
and there are others in the British Museum. All have the same dull wea- 
thered appearance, though they look fairly fresh ; but on one there appear 
wliat may bo traces of sculpture, apparently striae similar to the fine raised 
lines occurring on the last whorl near the aperturo in all. 

1 am not acquainted with any species of Ennca nearly allied to this 
species. form, the Sikkim and Khasi E, stenopylis shows some resem- 
blance ; but that shell is strongly costulate, and its curious aperture, with 
the posterior portion almost cut off and forming a semi-detached tube, showa 
the species to bo merely an ovate form of the Himalayan and Burmese 
group, comprising E, vara^ E, hlanfordiana^ and E, cylindrelloidea. 


* It is too broad in fignro 17, and the shape is incorrect. The teeth, however, are 
nearly corr^t. 

t Erroneously represented as double in fig. 17 on the accompanying plate. 
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22. Eitnea beddomet, sp. nov. 

Testa rimataj subcylindraceo-turrita^ cereo-alhida^ nitida, confertim 
vertiealiter costulatay costalis in anfracta ultimo plus minusve ohsoletis, 
Spira elongata^ sursum attenuata^ apice obtuso, suturd impressd, Anfr, 6, 
convexiy ultimas antice ad aperturam vix asccndens, Aperturafcre verti^ 
caliSy semielUpticay lamcllis duohus validis parictalihusy und anteriore dex^ 
trali intrante intus tortdy alid profunda siniatrali subcolumellari incurvdy 
dentihusgue lamelliformihus minorihm duohus vel tribus prqfundis palata» 
libus coarctata, Tcrisioma albidumy expansum, postice juxta angulum 
leviter sinuatumy marginibus callo lamellifcro jimctis. Long. SJ, diam, IJ, 
ap, long, -J- mm, c 

Hab. In montibus * Sivagiri’ dicfcis (Tiiinevelley) India) ineridionalis 
(IT. Beddome), 

Shell rimate, subcylindrically turreted, pale yellowish white, polished, 
with close vortical ribbing on all the whorls, the ribs being more or less 
flattened and obsolete on the last. Spire elongate, becoming more slender 
above, apex blunt, suture impressed. Whorls 6, convex, the last scarcely 
ascending in front at the mouth. Aperture nearly vortical, semi-elliptical, 
with two strong re-entering parietal lamella) — one of them in front to the 
right near the angle of the mouth, slightly twisted inside, the other to the 
left near the columellar margin, commencing at a distance within the 
mouth, rand curved ; there are also two or three small depressed lamelliform 
palatal teeth ; but they are seen with diffi(;ulty from the front. Peristome 
white, expanded, the margins united by a callus bearing the parietal folds, 
the right margin curved back near the angle. Length O’ 15, diam. 0 05, 
length of aperture 0*025 inch. 

I have named this shell after the discoverer instead of adopting the ter^n 
he had given to it in MS., as the latter might bo objected to and changed. 
I have no specimen myself at present, but there are four in the British 
Museum. The form is peculiarly distinguished by the absence of any 
teeth in the peristome itself, although there are two or three at a little 
distance inside the aperture, and two folds on the callus joining the margins 
of the lip. In general form there is some resemblance to B, exilis, 

23. Ennea cattabica, Beddome, MS. 

Testa rimatay turritUy alhiduy soliduluy confertim verticaliter costata, 
Spira suhregulariter attenuata, apice obtuso, suturd profundiusculd, Anfr, 
6i, cotivexiy infra saturam inflati, gradatim crescentes, ultimus antice vix 
ascendens, Apertura euhrotunda, superne truncata, lamelld validdparie^ 
tali intrante subtortd, partem posteriorem aperturae fer$ discementey alidgue 
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columellari profundd, vixinfauceconspiciid^ coarctata; dent thus palatalu 
hu8 in peristomate nullis, jperistoma continuum, longe adnutum, album, 
incrassato-patens, undique expaamm, intus granulatum, margine coIumeU 
lari angulatim incisum, hasali Into, dextrali intus juxta lamellam paricia^ 
lem hreciter projicientc, angulum versus leviter rctro~sinuatum» Long, 3J-, 
diam, 2, ap, intus mm, alia. 

Hab. In provincia ‘ Soutli Caiiara* ad latus occidcufcalc India? mcrio 
dionalis {H. Beddome), 

Shell rimate, turreted, white (fresher specimens are probably yellowish 
white and polished), all the whorls ornainenicd with close vertical ribs. 
Spire almost regularly attenuate, apex blunt, suture cathor deep. Whorls 
6J, convex, swollen, and projecting beneath the suture, increasing in sizo 
by degrees, the last not ascending near the mouth. Aperture nearly round, 
except above, with one strongly developed parietal lamella, conunoncing 
in the front apd re-entering deeply, a little twisted Avithin, and so largo 
as almost to cut olf the upper left or posterior portion of the aperture ; 
another smaller, deep-seated columellar fold is scarcely discernible from the 
mouth ; no palatal teeth. Peristome continuous, attaclicd for a considera- 
ble distance to the last whorl, white, thickened, broadly expanded, granulate 
inside ; the columellar margin with an angular incision, the basal margin 
broader than the others, right margin curved back near the angle, and 
having a blunt projecting tooth-like process inside, opposite tlic parietal 
fold. Length 0*15, diameter 0’08, length of aperture within 0.025 ilich. 

The above description is taken from the only sj)ecimeii I have ever 
seen, which is in the British Museum. The shell is remarkable for its 
peculiarly shaped whorls, each of which is suddenly swollen below the 
suture, so as to give almost a step-like appearance to the spire. The round- 
ed mouth, too, with the broadly expanded peristome is quite difperent from 
that of any other Indian form of the genus. Perhaps the Khasi-Hill 
JEnnea vara is as closely connected «,s any of the South-Indian forms, 
though there is but little resemblance between it and the present species, 
except such^s is due to both being strongly ribbed, and to the manner in 
which the posterior or upper right-hand corner of the mouth is almost 
isolated by the strong parietal lamella and a projection from the inner 
margin of the peristome. 


24. Helix calpis. 

Bens., Ann. & Mag. Nat. Hist, ser. 3, vol. iii, p. 2C8. — Pfr., Mon. Ilel. v. p. 64.— 
Hanley, Conch. Ind. pi. xvi. fig. 8. 

Maerochlamya oalpia, Theobald, Cat. L^nd Freshwater Shells Brit. Ind. p. 19. 

9 Nanina (Mict'oegatis) calpia, Nevill, Hand-list Moll. Ind. Mus. pt. i. p. 38. 
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This Bi)ecies was described from specimens collected by myself in 1S56, 
I had but an imperfect knowledge of land mollusks at the time, or I should, 
I think, have seen at once, as I did some years afterwards, when re-examin- 
ing my collections, that the shells were all young specimens of Baphaulua 
(JStreptaulm) hlanfordi. I had altogether a considerable number of speci- 
mens of the supposed Relh calpis; of these four were sent to England, 
and were examined by Mr. Benson ; and it is manifest, from his descrip- 
tion, that there was no difference between his examples and mine. In some 
of the latter I found the operculum still remaining. 

In Mr. Nevill’s Hand-list of Mollusca in the Indian Museum, Calcutta 
(Z. e.), specimens of Nnnina calpis from the Naga and Khasi hills are 
included. Slnptauluf hlanfordi has been found in Sikkim, and in the 
Daila hills, cast of Bhutan ; and I learn from Col. Godwiii-Au.sten that ho 
obtained a specimen from Brahmakund at the head of the Assam valley ; 
but, as no cxamplo of the shell is known to have been found in the hill- 
ranges south of Assam, I think the specimens in the I])diaii Museum must 
be something different from the form described as Helix calpis by Mr. 
Benson. ^ 

25. Spikaculum tratancoiiici7M, Beddome, MS., Plato III, Fig. 6. 

Testa late umhilicatay depresm-turhinata^ in exemplo vetitsto adhuc 
detecto lam, albescens (jtmior forsan epidermide induta, colorataqtic)^ 
liipira elevata, depresso-coniea, suturd profundd, apice acuto, Anfr. 4J, 
rotamkti, ultimus cylindmccm, aperturam versus descendens atque hreviter 
solulm, 3 mill, pone aperturam tuhulo longiusculo antrorsum direefo, anfrac^ 
turn penullimum tangente, munitus. Apertura diagomlis, circularis ; peris^ 
toma duplex, internum hreviter porrectum, superne sinistrorsum leviter 
sinuatum, externum expanmm, atque, nisi ad marginem sinistnm, undula^ 
turn. Operculum extus fere planum, marginibus aiifractuum exteriorum 
llheris, intus concavum, Diam, mij. 12J, min. lOJ, axis 7, diam, apert, 
6i mill. 

Had. In montibus Travancoricis baud procul a Tinnevelly (jff. 
Beddome), 

Shell broadly umbilicatc, deprcssedly turbinate, and, in tho single aged 
specimen found, decorticated, whitish and smooth throughout. Traces o£ 
a brown epidermis remain around the umbilicus, and younger specimens 
are probably brown in colour, and perhaps ornamented with colourad bands, 
like other species of the genus. Spiro raised, deprcssedly conical, suture 
deep, apex acute. Whorls 4^, rounded ; the last cylindrical, descending, and 
'free near the aperture, and provided above, about three millimetres behind 
the mouth, with a rather elongate tube, which projeejis forward, and is in 
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contact with the penultimate whorl throughout. The tube appears broken 
at the end, and may have been even longer oiiginally ; the anterior teimi- 
nation in the specimen is in a lino with the oblique peristome of the shell. 
Aperture diagonal, circular ; peristome double, inner lip sharp, not projpet- 
ing much, curved backwards near the penultimate whorl ; outer peristome 
expanded, and wavy above externally and below, straight and somewhat 
narrower on the left margin. Operculum nearly ilat externally, concave 
within ; the outer margins of the whorls free and lamellar, except towards 
the middle ; the circumference surrounded by several fine raised lines, the 
edges of the outermost whorls. Major diameter 0*5 inch, minor 0*42, 
axis 0 3, diameter of the mouth 0*23. 

This species differs from all others of the genu^ by its higher spire, 
and by the combination of the mouth being free and the sutural tube being 
directed forwards and attached to the last whorl. Tlie solitary specimen 
obtained was procured at a considerable elevation, 4000 or 5000 feet, in 
the hills between Travancore and Tiimevelly, not far from Cape Comorin, 

, 20. Cataflus COSTULATU8, sp. iiov., Plate III, Fig. 7. 

Testa suhperforata^ suhovalo-turrila, solida, suhsinnate costalata, pallU 
de straminea. Spira comexo-iarrita^ apice ohlusiusouloy siUurd valde im- 
pressa. An/r. 7J-, convexi^ ultimas arctim concohitas^ antiee porreotm 
fere solutuSj carind hamli validd, compressd^ vostulatd^ aniice dilataid munU 
tm ; periomphaJo mediocri^ costulato. Aperliira snhcircularis^ fere vertU 
caliSy canali ad latus sinistricm marginis hasalis pntente^ ore subMiquo^ 
subtus spectante. Peristoma alburn^ incrassato- expansum ^ revolntum^ postice 
dextrorsum atque antiee sinistrorsum ad canalem hasalem productwm, mar~ 
gine columellari angustiore, cAim anfraciu penult imo breviter juncto. Long, 
16, diam. (perist. incl.) 5, diam. min, 5^, apert. intus 3 mm, 

, Had. In montibus ‘ Tinnevelly Ghats’ dictis Indije meridionalis, 
(iT. Beddome), 

Shell subperforate, subovately turreted, solid, rather coarsely and sub- 
siv-nately c^tulated, of a pale straw-colour. Spire turreted, with convex 
sides, apex rather obtuse, sutures well impressed. Whorls 7.i-, convex, the 
last more closely wound than the penultimate, to which it is scarcely attach- 
ed just behind the mouth ; the basal keel compressed, costulate, dilated in 
front ; the space inside the keel and around the umbilicus is of moderate 
size and ribbed. Aperture nearly circular and subvertical, with the opening of 
the basal canal on the left side of the base, and not quite in the same plane 
as the aperture, but turned rather downwards. Peristome white, thickened, 
expanded, and turned back, produced above to the right of the penultimate 
whorl and below arOund the canal, narrow on the colurnellar margin, and 
28 • • * 
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only united for a short distance with the penultimate whorl. Length 0*65 
inch, breadth (including the peristome) 0-25, minor diameter from front 
to back 0*23, width of aperture inside 0*13. 

This species of Gataulm^ the third hitherto obtained from the hills of 
Southern India, is distinguished from all other known forms of the genus 
by its comparatively coarse ribbing across the whorls. In other respects, 
it closely approaches G. calcadensis, Bodd. (J. A. S. B , 1869, xxxviii. pt. 
2, p. 137, pi. xvi. fig. 8), having a similarly shaped spire, aperture, and 
basal channel. I have only seen one specimen of G. costulatus ; this differs 
from G, calcadensU not only in having stronger sculpture, but also in being 
rather shorter and in having one whorl loss in the spire. Tlie colour of 
O. costulatus also is paljr than that of the Calcad shell, and the lip of the 
aperture is white. 

Like the other Southern-Indian forms, G. calcadensis, G. reemvatas^ 
and the species hereafter described, G. costulatus has the canal a little to 
the left of the lowest portion of the ai>erture, or nearer to the, umbilicus than 
to the outer margin. In most Ceylonese species of the genus, the canal is 
nearly at the lowest portion of the mouth.* I find that in G. toHuoam 
the position of the canal is precisely as in G. calcadensis and G. costulatus 
(in G. recurvatus, the sinistral position of the canal is much more marked). 

27. Cataflus albescens, sp. nov. 

Testa suhpm'fomta^ suhovato-turrita, tenuiuscula, albido-cornea^ subsU 
nuate \sostulato -striata. Spira turrita^ laterihus convexis, apice ohtusms^ 
culOf suturd valde impressd. Anfr. 7, convexi, ultimus arctius convolutus^ 
antice porrectus, fere solutus, vix descendens, carind lasali transversim 
siriatd, postice oJjsoletdf antice validdyjuxta aperturam dilatutd munitus ; 
periomphalo mediocri^ plicato-striato. Apertura suhcircularis^fere vertica^ 
Us^ canali ad latus sinistrum marginis hasalis patentCy ore antice spectante. 
Peristoma alb^iniy incrassato-reflexuniy postice ct ad canalmn hasalem produce 
tumy margine columellari anguntiorcy cum anfractu penultimo hreciter June- 
turn. Long. 13, diam. maj. S J, min. 4J, ape7't. dia^n, intus vix 3 mm, 

Hab. In montibus Travancoricis baud procul ab urbe Trivandrum. 

Shell subperforate, subovately turroted, rather thin, whitish horny, 
rather sinuately and costulately striated. Spiro turreted, with the sides 
convex, apex obtuse, suture much impressed. Whorls 7, convex, the last 
more closely wound than the penultimate, to which it is but slightly attach- 
ed just behind the mouth. Basal keel transversely striated, subobsolete on 
the body- whorl near the junction of the peristome, becoming stronger in 

♦ It is slightly to the left in C. pyramidatusy C. eurytre^nOy and C. auaCenianus ; 
basal in tho smaller forms, like C. templmmnni and C. layardi*' ^ 
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front and dilated near the mouth ; the space inside the keel and around the 
umbilicus is of moderate size and plicately striated. Aperture nearly circu- 
lar and subvertical, with the opening of the basal canal to the left of the 
base, and in nearly the same plane as the aperture. Peristome white, 
thickened, expanded and turned back, produced slightly above to the right 
of the penultimate whorl, and to a greater extent below at the mouth of 
the canal ; columellar margin a little narrower, joined for a short distance 
only to the penultimate whorl. Length 0*53, major diameter 0*22, minor 
0*18 ; breadth of the aperture within 0*12 inch. 

This is the smallest form yet obtained of the peculiar group of Sou- 
thern-Indian Catauli. I received three specimens some years ago from 
Mr. Theobald, who supposed them to be O. calcademis, Mr. Theobald, I 
believe, procured them from Mr. P. W. Bourdillon, who obtained tlieni near 
Mynall, on the hills east of Trevandrum. This shell is, I think, mentioned 
as Cataulus calcadensis by Mr. Theobald in his description of Mr. Bourdil- 
lon’s shells (J. S. B., 1876, xlv. p. 185). The present si^ccies, however, 
has one whorl less, and is a much smaller shell, with proportionately shorter 
wborlji, the sculpture is less close and dUtinct, the colour whitish instead 
of golden brown, the basal keel less developed, and its opening is in the 
same plane as the aperture, instead of being turned downwards, &c. From 
C, costulatuSy the present form is chielly distinguished by its much liner 
sculpture and by the characters of the basal keel. 

28. Catatjlus calcadensis. 

• 

The original specimens of this species described by mo in 1869 (J. A. 
S. B., xxxviii. pt. 2, j). 137) were bleached and chalky. Subsequently, Col, 
Beddoine, who discovered and named this very interesting form of Gataulus^ 
procured fresh living specimens of a golden-brown colour, with the aperture 
of the same tint as the shell.* The peri&torne in these specimens is not 
freS from the last whorl. The operculum is normal, and precisely similar 
to that of Ceylonese species of the genus. 

The specimens described by Mr. Theobald as Hapalus travankoricus-^ 
are, I am satisfied, immature shells, and 1 believe them to bo the young of 
this, of (7.* albescms, or of some nearly allied species of Gntaulus, Mr. 
Theobald states that the types of his supposed llapalm differ from tho 
young of Cataulus calcadensis, i, e», C, albescens, but he omits to point out 
the distinction. I had an opportunity of examining the types, which were 

* I have not seen specimens of tho olive colour represented in tho * Conchologia 
Indica,’ pi. evi, hg. 10. 

t J. A. S. 13. 187C, xlv. pt. 2, p. 186, pi. xiv. fig. 5. Tho namo should, in any 
case, he Latinized as IvamncoHcua. There u no such placo us Tritvankor, the couiuioa 
English name Travancore being a corruption of tho real namo. 
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shown to me by Mr. Theobald, and I told him my views on the subject, 
but he did not agree with me. 

I have recently examined the specimen of 0. tortuosus (two in num- 
ber) at the British Museum, and find the views I expressed several years 
since (J. A. S. B., 18(59, xxxviii. pt. 2, p. 138) as to its alliance to G. caU 
cadensis fully confirmed. In form, O. tortuoms, G. cahadensiSf G. costula^ 
tuSf and O. albescens are closely allied, all being much more ovate than any 
of the other species of the genus. The sculpture on G. tortuosus is much 
finer than on G. calcadensis^ or even than on G. albescens. The discovery 
of two additional forms of this section of the genus in the hills of Southern 
India, and the absence of the genus from the collections hitherto made in 
the Nicobar Islands, •tend to support the probability that G. tortuosus is 
also in reality a Southern- Indian form. Not a single Gatauliis has hitherto 
been discovered in the Andaman Islands, in any of the countries to the east 
of the Bay of Bengal, or in the Malay Islands, so that the existence of the 
genus in the Nicobar Islands is extremely improbable. , 

29. Realia (Omphalotropis) andersoni, sp. nov., Plate IT, Fig.* 18. 

Testa perforata^ ovato-conicay tenuiusculay rtifescenti-fuloay IcevigatUy 
parum nitiday obtiqiie striaHda. Spira conica, later ibus subrectisy apice 
acutOy suturd leviter inipressd. Anfr. 7, plaiiiusculi ; uUimus ad peri-* 
plicriam capillaceo-carinatuSy subtus convexu^Sy IwvigatuSyradialimstnatuluSy 
carind circimumlilicari obfusdy fere ohsoletd instruclus. Apertura ovatUy 
obliqudy fere diagonnliSy spiram altitudine hand a^quans. Feristoma uhtu^ 
suniy marginibus subconniventihusy cnllo t&nui junctiSy externo reclOy basali 
expansiusculOy columellari subtus expmisOy juxta perforationem emarginatOy 
angulatim inciso, Operc. ? Long. 7, diam. vix 5 ; ap. long, 3i*, lat. 2-* mm. 

Had. Ill insulis Andamanicis {J. Anderson). 

Shell perforate, ovately conical, thin, reddish brown in colour, smooth, 
not polished, obliquely striated. Spire conical, with sides nearly straight, 
apex acute, suture slightly impressed. Whorls 7, rather flat ; the last with 
a hair-like keel at the periphery (the keel sometimes ap]:)earing on the 
upper whorls just above the suture), convex, smooth, and radiately striated 
below, and furnished with an obtuse, subobsolete keel around the umbili- 
cus, the space inside the umbilical keel being smooth, not ribbed. Aperture 
ovate, oblique, nearly diagonal, a little shorter than the spire. Peristome 
obtuse, the margins approaching each other, and joined by a thin callus ; 
outer edge straight, basal expanded, columellar expanded below, but emargi- 
nate and cut away into a re-entering angle near the perforation. Length 
0'29, diameter 0T9 ; length of aperture 0*13, breadth 0*11 inch.. 
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Tliis species closely resembles R. (0.) rubem of Mauritius in form, 
but differs in sculpture, tlie shape of the whorls, &c. The umbilical keel 
is but faintly marked. Several specimens were procured about ten years 
ago by Dr. J. Anderson, Superintendent of the Indian Museum, to whom 
I am indebted for the types. They were obtained, I believe, at some dis- 
tance from the coast. 

30. Eealia pallida, sp. nov., Plate II, Fig. 19. 

Testa perforata, ovato-conica, tenuis, alhUlo-cornea, Icevigata, nitiilula^ 
vise verticaliler striaiiila. Splra conica, apice acuto, suturd impressd. 
Anfr. (S, convex iusculi ; ultinim ad per ip her iam atqiie siihtus rotundalus, 
circa perforationem radiatim striatus. Apertura fere. veriicalU, ovata, 
spiram ultiludine liaud (eqmns. Teristoma tvniie, mnrginibus subconniven^ 
tibus, callo tenui jiinctis, externo recto, columellari expans iusculo. Operc* ? 
Long. 4i, diam. 3; ap. long vix 2, lat. mm. 

Hab. In^nsulis Audauianicis cum pra?cedente {J. Anderson). 

SJiell perforjitc, ovately conical, thin, %lntish liorny, smooth, moder- 
ately polished, with faint subohsolete vertical stri.ition. ('rhere is also, 
beneath tlie lens, a hiiiit indication of minute spiral striation, but I am not 
sure that this is not an individn d poc\iliariiy.) Spiro conical, apex acute, 
suture impressed. Whorls 0, slightly convex, the last rounded at the peri- 
phery and below, radiately striated around the perforation. Aperture near- 
ly vertical, ovate, sliorter than spire. Peristome thin, margins apprdaching 
each other, joined by a tliin callus ; the outer lip simple, the columellar 
slightly expanded. Length 0T7, diameter 0 12, length of aperture 0‘075, 
breadth O OG inch. 

I have but a single specimen of this species, which wants both tlio 
ke^ls of the last species, and differs besides in size, colour, and sculpture. 
The specimen is perhaps not quite adult, but there can, I think, be no 
question of its being a peculiar form. 

Neither of the two species above described can be confounded with the 
globose It. ^0.) distermina (Benson, Ann. & Mag. N. H. Dec. 18G3; Pfeif., 
Mon. Pneum. Suppl. ii. p. 178) with its costulate striation near the suture 
and inside the umbilicus, its rounded whorls, and its aperture equal in 
length to the spire. A glance at the figure of this shell in the ‘ Concholo- 
gia Indica,’ pi. clxv. fig. 10, will suffice to show how different it is from 
either B. andersoni or B. pallida. Even if, as is possible, Benson’s type 
was a young shell, it was manifestly a very distinct species, and the adult 
would probably resemble Bealia (Omphalotropis) glohosa of Mauritius in 
shape. 
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31. Bealia dectjssata, sp. nov. 

Tecta perforata^ ovato-conica^ tenuiuscula^ striis dbUquic incrementi^ 
aliisqm spiralihm^ minutis^ suhlente suhlilucime decussata, in anfractihua 
mperiorihua^ nisi duobus supremis^ undique^ atque in inferiorihuc et supra 
et infra suturam costulato-striata^ pallide ruf ascent ifulva, anfractu ultimo 
cingulo pallido circumdato, Spira conica^ apice acuto, sutura impressd- 
Anfr, 6, convexi ; ultimus ad pcripheriam rotundatus^ suhtus convexuSy ra^ 
diatim striatuSy in umhilico costulat o -stria tuSy lined impressd hasali in loco 
carincB circum umhilicum instructus. Apertura ohliquay rotundato-ovatUy ^ 
longiludinia suhaiquans Peristoma tenucy marginihus suhconniventihuSy 
callo tanui junctiSy externo hasalique rectisy columellari suhtus expansiusculoy 
juxta perforationem retrosinuato. Operc. ? Long. 3 J, diam. 2-2' ; ap. long. 
12-, lat. 1 J mm. 

II AB. Cum prsBcedentibua in insulis Aiidamanicis (J*. Anderson). 

r 

Shell perforate, ovately conical, rather thin, finely marked with oblique 
strisc of growth and minute dlcussating spiral lines (only visible beneath 
the lens), costulately striated on the upper whorls (cxccj)t the two up[)er- 
most) and close to the suture on the lower whorls, pale rufescent brown, 
with a pale band round the body whorl. Spire conical, apex shar 2 >, suture 
impressed. Whorls 6, convex ; the last rounded at the periphery and be-- 
low, radiatoly striated beneath, more strongly in the umbilicus, and having 
an impressed line at the base around the umbilicus in the place of a keel. 
Aperture oblique, oval, but little higher than broad, about f of the length. 
Peristome thin, the margins approaching each other and united by a thin 
callus ; the outer and basal edges simple, columellar margin slightly exi^anded 
below, curved back into a shallow re-entering sinus close to the perforation. 
Length 015, diameter O’ll ; length of aperture 0 07, breadth 0 06 inch. 

This shell is distinguished by its fine decussated striation. I have hot 
a single specimen, received from Dr. J. Anderson, with the others, i 
fortunately no figure has been given, as I did not observe the distinction 
until after the accompanying plate had been drawn. Independently of 
sculpture, the species may be distinguished from O. distermina by its less 
globose form, and by the absence of the keel around the periphery ; from 
P. andersoni by its much smaller size, more rounded whorls, and by the 
absence of the keel ; and from li. pallida by rounder whorls, by colour, and 
by its rather more turreted form. 

There is thus evidence of four different forms of Bealia in the An- 
daman Islands. The genus is absolutely unknown in either India or 
Burma, the species of Omphahtropia (0. aurantiaca) once reported from 
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Pondfcherry being really from the island of Mauritius ;* and it is uncertain 
that the forms reported from Cochin China, Siam, and Singapore are not 
Assiminece, It is remarkable that the genus is almost entirely insular in its 
known distribution, and that it is especially common in the Mascarene 
Islands and in Polynesia. 

32. Paludoaitts tbavancorica, Beddome, MS., Plate II, fig. 22. 

Testa imperforata, ovato-conica, soliduln^ epidertnide fused induta, sub 
epidermide albida, fasciis fusco-purpiireis flexuosis verticalihus ornata^ 
cost is spiralihus subconfertis circumdata, interspntiis glahris^ striis incre^^ 
menii inconspicuis. Spira conica^ suhturrita^ npice eroso^ suturd impressd, 
Anfr, superst, 8, convexi, ultimus dimidium testa superans, Apertura sub* 
verticaUs,ovata, postice angulata, intus carulescenll-alhida, strigis flexuosis 
confertis conspicuis. Beristoma rectum^ margine exUmo aciito^ columellari 
basaligue albisy intus incrassatis^ dilatatis. Operc, normale. Biam maj^ 
IG, min. 13^, al^, 23 mm. {gpice non eroso ad 25} ; apert. 12 mm, longa^ 
9 lata, 

Hab. In Travancore {H, Beddome)^ 

Shell imperforate, ovately conical, rather thick, covered with a dark- 
brown epidermis ; beneath the epidermis white, with narrow vertieal, very 
wavy dark purple stripes ; all the whorls spirally ribbed, the ribs rather 
close together, with the interspaces smooth, the strise of growth being 
inconspicuous. Spire conical, apex eroded (doubtless acute when perfect), 
suture impressed. Whorls remaining 3 (probably in the perfect shell 5 or 
6), convex, the last exceeding half the length of the shell. Aperture nearly 
vertical, ovate, angulate at the posterior extremity, bluish white, with con- 
spicuous, close, vertical, wavy, deep jmrple bands within ; peristome in one 
playe, the external margin sharp, the columellar and basal margins white, 
Ih’ekened within, and dilated. Operculum normal. Major diameter 0 65 

minor 0 52, height (apex wanting) O'O (when perfect about an inch) ; 
aperture 0*5 high, 0*36 broad. 

In a young specimen of P. travancorica, there appears to bo a ten- 
dency to the development of minor parallel ribs between those forming the 
spiral sculptui'e, and the latter are rather closer together near the suture. 


• See Benson, A. M. N. H. Sept. 1851, Ser. II, Vol. 8. p. 194. — Nevill, Handlist 
Moll. I. M. pt. i, p. 320. Hanley, Conch. Ind. Systematic list of Species, p. xiii, note 1, 
whilst pointing out that the species is not Indian, states that it occurs in the Isle of 
Bourbon. As he does not give his authority, the name of the island may have been 
inserted by mistake for that of Mauritius, but it is possible that the form occurs, like 
0, rubms and two or tl^eS other species, in both islands. * 



220 W. T. Blanford — Conirp)utions to Indian Malacology. [No. 4, 

This fine and well-marked from of Faludomus was procured by Colonel* 
Beddome in streams traversing the plains between Trevandrum and the 
foot of the Aghastyiimali hill. 

So far as I am aware, nono^ of the forms of true J^aludomus hitherto 
described from Southern India and Ceylon have the marked spiral sulcation 
of the present species. There is, however, a remarkable resemblance to 
the Ceylonese Philopotamis sulcata, the shell of which is only distinguished 
by wanting the conspicuous coloured bands within the peristome, although 
the operculum is very different. Perhaps the nearest ally of P. travan- 
corica is ttie Burmese P. regulata ; but that is a less conical form, and differs 
both in sculpture and coloration, as may be seen by comparing the figure 
of the present species, with that of P. regulata in the ‘ Conchologia Indica’ 
(pi. cviii. fig. 5). In form, P. travancorica has some resemblance to the 
common P. tanjorica^ {Helix tanshaurica, Gnielin, Syst. Nat. p. 3055). 

33. BrTirrxrA evezakdt. 

Testa anguste umhilienta, ovato-conica, solida, striis regulnrihus spU 
raliter circumdata, alhido-cornej^ epidennide crassd olivaced ohtecta. Spira 
conicUy apice eroso, suturd vaiae impressd Anfr. supersl. 3 {in testa in- 
tegrd 4-5), convexi, ultimus dimidiam longitadinis sithequans, modice ven- 
tricosus, subtus circa umhilicum angulatim compressus, umbilico conico^ 
intus hevigato. Apertura suhverticalis ovata, antice atque postice subanqu- 
lata ; peristoma simplex, rectum, obtusum. Operculum normale. Long. 3 J, 
diam.piaj. 3J, min. 2 mm. ; apert. intus fere 2 tonga, IJ lata. 

Hab. Ad Lanowlee (Laiiaoli) juxta viam f erratum inter Bombay ct 
Poona {Q. Evezard). 

Shell narrowly umbilicate, ovately conical, solid, surrounded by regular 
spiral impressed lines rather close together, whitish horny, covered with an 
olive epidermis. Spire conical, apex eroded, suture deeply ^impressed. 
Whorls remaining 3 (in a perfect shell about 4 to 5), rounded, the last 
about half the whole length, moderately ventricoso, angulately compressed 
at the base around the umbilicus, which is conical and smooth inside. 
Aperture nearly vertical, oval, subangulate in front at the bas€' and at the 
posterior extremity *, peristome simple, straight, obtuse ; operculum normal. 
Length 0*15, major diameter 0T3, minor 0 08 inch j aperturo within 0*07 
long, 0*06 broad. 

This peculiar little species, distinguished by its distinct umbilicu^ 
from all other Indian forms, was obtained by Colonel G. Evezard at Lanaoli/ 
a station on the railway from Bombay to Poona, situated a few miles east 
of Khandalla at the top of the Bor-ghat. 

* I think it is to be regretted that Gmelin’s spoiling should be adopted for this 
species, as the derivation of the name is thereby rendered obs^cm^. 
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35. Cbemnoconchus faibbanei. 

“ Cremnoeonchus fairbanhi^ Blunford,” Hanley, Conch. Ind. p, 68, pi. cxlvi, fig, 7. 

I have described the species here attributed to me, and I greatly 
doubt my being responsible for the specific name, even in manuscript. I 
find amongst my collection a small box of C. carinntus^ labelled C. fair^ 
banhiy but I cannot recollect whence the name was derived. The shell 
figured in the ‘ Conchologia Indica’ resembles O. carinatus in form, but 
the angulation of the last whorl is not shown, and the coloured bands 
represented are not, so far as I know, found in that species. 

The shell figured in the same plate of the ‘ Conchologia Iiulica’ (pi. 
cxlvi, fig. 10) as 0. carinatm, is certainly-' not that species, but (7. conicua, 
var. Some of the references in the letterpress, p. 58, to my descriptions 
and figures of, Cremnoeonchus (J. A. S. 13. 1870, xxxix, pt. 2, pp. 10 — 12, 
pi. 3, tigs. 3, 4, 5) are incorrect. 

• 3G. CORBICCLA TB.iVAnTCA. 

“ Cor. iravadica. Blanf. IMSS.” Hanley, Con^. Iinl. p. 02, pi. civ, fig. 8. 

Testa fere WfjidlateraliSy rhomhoideo ovata^ ventricosa^ solidimeula^ 
concentr ice striata at que coslidis suhvemotisy interdam plus minusve obso^ 
letiSy ornata^ epidermide olivaced indutOy intus violacea : latere nnlico ante 
umhones prominent es sahhorizontaliy tunc fere regalariter convexOy postico 
decUviy oblique subtruncatiiloy demum subangulatOy marginc vcntrali modice 
arcuato ; ligamento postice subito contracto. Lat, lO.J wm., long, 9, craaa. 7. 
In alio exemplo long, 11J-, lat. 8J, crass. 7. 

Hab. Ad Mandolay, urbem capitalom regni Av®, 

Shell nearly ®quivalve, rhomboidally ovate, vcntricose, thiclcish, con- 
centrically striated and ornamented with ribs rather wide apart often more 
or less obsolete. The colour of the epidermis is olive, that of the shell 
inside violet. Anterior side nearly horizontal in front of the prominent um- 
bones, then almost regularly convex, the posterior side slopes away gently 
at first, then sharply, almost as if truncated, and forms a rounded angle 
with the ventftil msirgin, which is gently arcuato. The ligament behind is 
suddenly contracted and compressed, the hindermost portion, about a quarter 
of the length being very much smaller than the rest. 

Dimensions of one specimen : — length 0'42 inch, breadth from um- 
to ventral margin 0'36, thickness 0'28 ; of another much longer 
^•inell, the same measurements are 0*46, 0*34, and 0*28 inch. 

It is very possible that this may not be separable from some of the 
numerous other forms of the genus, but 1 can find none precisely agreeing. 
The form is more ventricose and the umboues more prominent than in most 
29 . 
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Indian Corlnculw, The genus, like JInio, appears to have been designed by 
a beneficent Providence for the amusement of species-makers. Many of 
the described local races in all probability pass more or less into each other. 

Explanation or the Plates. 

Plato TI. 

Fig. 2. F.uplec1n vidua, var. minor, natural size. 

4. This shell has not boon d(‘sc‘nbcd, tho typo having boon mislaid, and one 

figure, that shewing the shell from the mouth, omitted in tho plato. 

5. Fuplecta vidua, typical form, natural size. 

„ 8. Macrochlamys fenuicula, two views, naturitl size. In tho left hand figure 

♦ one whorl too many is reprcsi'niod, aT\<l in tho laght hand figure the 
peristome is rcpro.s<mtt}d as thick instead of very thin. 

„ 9. Macrorhlamys ^dntychhimijs, two views, natural size. In tho right hand 

view tho lip should have been represented as very thin. 

„ 10. StrejHnxis jiersonatHu, Ihreo vhiws, enlarged two diameters, fair. 

„ 11. &tr£pfnxis concinnua, three views, enlarged two diameters, teeth rather in- 

distinct, otherwise good. 

„ 12. 8tvcptaxi& prouuR, tlnee vieM'S, enlarged two diaxu^ters, tooth not correctly 

represented ; see description. t 

„ 13. St)rptaxi» compressus, thr(;e views, enlarged four diameters ; the teeth are 

incorrect, especially in the middle figure, where three aro represented 
on tho bnsal margin m the apertuni instead of one only. 

„ 14. (Ui)por figur(j) enlarged four diameters. The columellar 

tooth should be lower d(»wn, 

„ 14. (Low’cr figure) Enum exilis, enlarged four diamotors. All tho teeth aro 

wrongly rcprosciitod ; see desci-iption. 

„ 15. Fiiuca macrodon, (adurged four diameters. Tho teeth in the peristome are 
rot distinct in the figure, and the large tooth insido tho baso is omitted 
altogether. 

„ 16. Fnuta iitenoistoma, var., enlarged four diameters. Teeth not correct, they 
should he precisely the same as in fig. 17. 

,, 17. Ennia steno&fomit, typicvil foim, enlarged four diameters. Tho mouth too 
broad, it should bo of the same shape as in fig. 16. Tho teeth are 
correct. 

„ 18. Itealla {Omphalofr&pis) amlerfioni, enlarged two diamf^iers : fair figure. 

„ 19. Jhaiia pallida, enlarged two diameters, not good, tho penultimate whorl 

is by far too large', and tho suture wi’ongly drawn. 

„ 22. raludonim travancorica, natural size, good figure. ^ 

N. 13. As already noticed in tho te.\t, several of tho figures in this plate are 
unsatisfactory. In especial, the tec'th in tho aperture of some forms of Ennea and 
Stnplaxis aro by no means accurately represented. The plato having been twice 
lithographed, it ai)pcars hopeless at present to try to obtain greater accuracy. The 
general form of the shells is as a rule correct. The iiiiperfeetion of the plate is partly 
duo to its having been lithographed diu'ing tho absence of the authof of the present 
paper. 

Plato III. 

Fig.jl. JTemiplecta tinoatoma, 

„ 2. Uemiplecta etiiaa, 

„ 3. Xeatim albaia, 

„ 4. Ariopha da immerita, 

„ 6. Macro/ A^amys wynnei, 

„ 6. Spiratul an travancorieum, 
ti 7. Cataulua coatulaCua, 

N. B. The figures on this plate are all fairly good ; all are of the natural aice 
except' 7b. ' 
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XXI. — List of Diurnal Lcpuloptera from Port Blair^ Andaman Islands^ 
loith Descriptions of some new or little-known Species and of a new 
Species of Ilesfcia from Burmah . — By J. Wooi)-Ma.son, Deputy 
Superintendent f Indian Museum , and L. Diu NiceVille. 

(With Plate XIII.) 

The first collection of Andamanese Lepidoptera of any importance was 
made by the native collector (Moti llam) who accompanied Mr. Wood- 
Mason on his first visit to the Andaman Islands in the year 1872, and 
remained at Port Jilair for some months after Mr. J^Vood- Mason’s return 
to Calcutta, collecting insects in the immediate vicinjty of the settlenicMit. 
This collection was entrusted for determination and description in this 
Journal to the late Mr. W. S. Atkinson, who, however, only described in 
the ‘ Proceedings of the Zoological Society* two of the more obvious novel- 
ties, and eventually returned a few of the specimens to Mr. G. Nevill, who 
at that time had charge of the Museum collection of lepidopterons insects, 
and who placed them in the collection. These specimens are included in 
the pre.sent list. 

Since 1872, numerous collections of Lepidoptera have boon formed at 
Port 131air and at Kamorta in the Nicobars by the olUcers of the Port 
Blair establishment, and forwarded by them to England, where in 1877 
Mr. F. Moore examined all the material that had been thus collected and 
drew up a complete list of “ The Lepidopterons Fauna of the Andaman 
and Nicobar Islands,” describing therein many new species and varieties 
both of butterflies and moths. In this list, 71 species of rhopaloceroiis 
Lepidoptera are recorded as inhabitants of the Andaman Islands. Since 
Mr. Moore’s paper appeared, 4 new species and varieties of butterflies have 
beerf described by as many different authors, bringing up this number to 
75. In the present list, 29 additional species, five of them described for 
the first time, are recorded, making a total of lOI, — a number which might 
no doubt bo largely increased by an experienced collector in a few weeks. 

Several cbmmon species which occur everywhere in the neighbouring 
regions are not recorded, and these ai’o all the more conspicuous by theiiv 
absence from the circumstance that their sui)posod models are also absent ; 
we allude to llypolimnas misippus, Elymnias undularisy and the 2nd andSrd 
forms of the female of Papilio polyteSy which respectively miinick Danais 
etrysippusy Danais plexippus, Papilio hector y and Papilio aristolochiae. 
It is a curious fact that both in the Kulu valley and in the Simla district 
the* North-Western Himalayas, where Papilio hector and P. aristola* 
ii^iae have never been found, the same forms of the female of Papilio 
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polyUs are also absent : whether they are really absent from the Andaman 
Islands and the other regions mentioned, and, if so, whether they ceased 
to be developed or rather were exterminated as soon as the species spread 
into regions wherein neither of the forms which its females mimick 
exist, are interesting subjects for future enquiry. 

Tribe PAPILIONES. 

Family NYMPHALIDiE. 

Subfamily Danainje. 

No representative of the genus Uestia has been received from Mr. 
de RoepstorfE, but we are indebted to Capt. G. F. L. Marshall, E. E., for 
the gift of a specimen which that gentleman had received from Colonel 
Cadell, Chief Commifsioner of the Andamans and Nicobars, but which 
does not agree with Felder’s figure and description of Uestia aqnmarscJiana^ 
the only species of the genus hitherto recorded from those islands, either 
in the extent and relations of the black markings or'in the shape and 
proportions of the wings ; the former being larger, more or less coalescent 
generally, and completely run together at the outer margin so as co form 
a distinct black border to each wing, and the posterior pair of the latter 
being broadly rounded ofE at the extremity and consequently not presenting 
the peculiar egg-shaped outline so characteristic of these organs in all the 
hitherto described Indian ILestias, e. g,, S. Lynceus, IT, Jasonia^ etc., with 
the latter of which Felder compares his species ; the specimen apparently 
also differs from IL, agamarscliana in having the white of all the wings 
everywhere more or less clouded with minute black scales, IL agamars- 
cJiana, it is true, to judge from Felder’s figure of it, has thff posterior 
wings a little less pointed, the anterior discal spots on the anterior ones 
obviously more elongated, with more black in the cell and behind it, and 
the markings generally larger than in AT. Jasonia^ and it is, as might 
have been expected, more closely related to the specimen obtained by Col. 
Cadell than to any other species; but, large series of specimens having 
shown us how extremely constant the different species or local races of 
Uestia are, we cannot unite the two, and we think that the differences they 
present are in all probability due to a difference of station, and that Heifer 
may have obtained the specimen that served Felder for type on a different 
i^and ; all the lepidopterous insects of late years received from the Andamans 
having been obtained in the immediate vicinity of the settlement at Port 
Blair, in an area therefore which is a very small fractional part indeed of 
the Andaman group of islands, which extends through nearly four degrees 
of latitude. We, therefore, propose to describe the specimen as . a new 
species under the name of 
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1. Hestta Cadelli, n. sp., PI. XIII, Fig. 1, S . 

9 . Allied to Ilestia agamarscliana^ Felder. Wings above pure 
Bubpellucid white clouded, especially on the outer halves, with minute black 
scales, and marked and veined with intense black ; all the markings larger, 
more or less coalescent, and blurred or paler at the margins, the veins 
more broadly black -bordered, and the marginal spots completely run 
together so that the wings are all, especially the posterior ones, distinctly 
bordered externally with black. 

Anterior wings relatively narrower and longer, being more than twice as 
long as broad, with the discoidal cell equal in length to the submedian vein, 
that is to say, to the inner margin, and all but as long as the outer margin 
measured in a straight line from the extremity of th(i submedian vein to that 
of the subcostal ; with the anterior discal spots more elongated and more 
completely coalesced, the spot between the iirst and second median veinlets 
alone constantly free, and the large rounded one internal to it in the samo# 
coll coalescent^with the enlarged extremity of the cellular mark (winch fills 
the cell nearly to tbo level of the origin of the second median veinlet, and 
is divided at the base of the wing by three indistinct longitudinal clouded 
white stieaks), and the. largo mark in front of the suhmedian vein larger, 
triangular, and united by a black streak to the discal black spot beyond it. 

Posterior wings shorter and broader, with the outer margin more 
broadly rounded off, the coil and the interspaces beyond it broader, the 
spot in it larger, and all those around it free, though exhibiting a tendency 
to coale.sce with the black margins of the veinlets. • 

Wings below dirty-white of a dull opalescent tinge* with fuscous- 
black markings and veins. 

Length of fore- wing 2 ’45 ; extreme length of discoidal cell, 1*38 ; 
expanse 5 inches. • 

JIad. Port Blair, S. Andaman. 

W'e have much pleasure in naming this species after Colonel Cadell, 
Chief Commissioner of the Andamans and Nicobars, who obtained it, and 
who has shown himself no less ready than his predecessors to help those 
who are engaged in working out the interesting fauna of the islands under 
bis charge. 

Obs* The specimens of JELeetia which Hewitson, in his list of Butter- 
flies from the Andamans (Ann. & Mag. Nat. Hist., ser. 4, vol. xiv, 1874, 
p. 35G), considers to be specimens of JET. agamarschana romarkabio for 
their dark colour, doubtless belong here. 

2. Danais melanoleuoa. 

• Danaia ntelanolefteay Moore, Proc. Zool Soc. Lond. 1877, p. 681, pi. Iviii, fig. 3. 

Numerous specimens of both sexes {A, de Roejgetorf and Moii JBcim). 
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8. Euflcea cohe. 

Fapilio eorSy Cramer, Pap. Exot. 1782, vol. iii, pi. 266, figs. E, F. 

Eupl(»a eore^ Builor, Joum. Linn. Soc. Loud., Zoology, 1878, vol. xiv, p. 301. 

One female {Moti Dam) agreeing with Bengal specimens. 

4. Euplosa anbamanensis. 

Euplma andamamnsis, Atkinson, Proc. Zool. Soc. Lond. 1873, p. 736, pi. Ixiii, 
fig. 2, S. Butler, op. cit. p. 800. 

Numerous males and females (A, de D, and Moti Ram), 

This is one of the species described from the collection made by Moti 
Bam in 1872. 

f 

Subfamily SATrniNyiiJ. 

5. Lethe eubopa. 

Pap, europaj Fabr. Syst. Entom. 1775, p. 600. 

Males and females, all remarkably fine specimens. 

6. Melanitts led a. 

Males and females {A, de R, and Moti Ram) and males of M, ismenoy Cr. 

7. Mycalesis minetjs, Linn. 

„ DEUSIA, Cr. 

„ DLASIUS, Fabr. 

Males and«females {A, de R. and Moti Ram), 

8. Mycalesis otbea. 

Pap, otreay Cramor, Pap. Exot. 1782, vol. iv, pi. 314, figs. A, B. 

franciscay Id., ibid., pi. 326, fig.s. E, F. 

A female of one of the numerous varieties of this species. 

8. Mycalesis eadza. 

M, radztty Mooro, Froc. Zool. Soc. Lond. 1877, p. 583, pi. Iviii, fig, 2. 

One male and two females. 

9. Eltmnias cottonis. 

M, eottmisy Hewitson, Ann. Mag. Nat. Hist. 1874, sor. 4, vol. xiv, p. 358, ^ 
Numerous males (^A, de R, and Moti Ram) ; one female {A, de R,), 

Subfamily MoBPnnf^. 

10. Discophoea celinde. 

Pap. celindfiy Stoll, Pap. Exot. Suppl. 1790, pi. 37, figs. 1, 1 A. 

One female. 
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Subfamily Nymphalinjb. 

' 11. Cethosia nicobahtca. 

Felder, Verhand. zool.-bot. Gcsellsch. Wien, 1862, vol. xii, p. 484 ; Novara Roise, 
Lep. p. 384, pi. xlviii, figs. 7, 8, — Moore, Free. Zool. Soc. Lond. 1877, p. 583, ? , 

Two pairs {JHoti Ram) and one male {A, de R.) agreeing perfectly 
with specimens from the Nicobars. 

12. AtELLA ALCfPPE. 

Pap. akippe^ Cramer, Pap. Exot. 1782, vol. iv, pi. 389, figs. G, H. 

Numerous specimens, male and female {A. de R. and Moti Ram). 

13. ClEEITOCnilOA AYJTUA.* 

C. anjira, Moore, Proc. Zool. Soc. Lond. 1877, p. 684, ^ ? . 

Males and females. 


14*. Cynthia erota. 

Pap. erota^ Fabr,, Entom. Syst. 1793, vol. iii, p. 76. 

{Numerous males and females. 

15. MkSSARAS ERTMANTHTS, VAR. NtCOBARrOA. 
Felder, Verb, zool.-bot. Gescllscli. Wien, 1862, vol. xii, p. 486. 

Males and a female. 

16. JuNONTA (ENONE. 

Pap. mionCy Linn,, Cramer, Pap. Exot, 1776, vol. i, pi. 35, figs. A, B, 0. • 

Numerous males and females {A. de R. and Moti Ram), 

17. JUNONTA ALMANA. 

Paj). almana. Linn., Cramer, Pap. Exot. 1776, vol. i, pi. 58, figs. F, G. 

^ One imir. 


18. Jhnonia asterie. 

Pap. asterie^ Linn., Cramer, Pap. Exot. 1775, vol. i, pi. 58, figs. D, E. 

Three^males and two females. 

19. Doleschallta btsaltide. 

Pap. himltide^ Cramer, Pap. Exot. 1779, vol. ii, pi. 102, figs. C, D. 

Numerous fine specimens of both sexes. Specimens were also obtained 
by Moti Kam in 1872. 

20. Kalltma albofasciata. 

• K. albofaaeiatay Moore, Proc. Zool. Soc. Lond. 1877, p. 684. 

Male and female. 
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J21. EuETTELA HOnSFlELDII. 

Eurytela hwrsjieldii^ BoisduTal, Faun. Ent. Madag, 1833, p. 54, 

— ■■■ aiephensiij Id., ibid. p. 66, $ . 

A single male. 

22. Ctbestis cocles. 

Fap. cocUs^ Fabr., Moore, Proc. Zool Soc. London, 1878, p. 829. 

? Cyreatia formoaa^ Felder, Tieise Novara, Lep. p. 412, ^ . 

A single male of tliis delicately tinted butterfly. 

23. Ctbestis thtobam^ws. 

Cyr, thyodmma^ Boisd. in Cuv. 11. A. 1836, Ins., pi. 138, fig. 4. Doubld. Westw. 
and How. Gon. D. L., pi. 32, fig. 3. 

Amathuda ganeacha^ KoU. in Uugers Kaschinir, 1848, vol. iv, p. 430, pi. 7, 
figs. 3, 4. , 

One male. 


24. IItpoltmuas bolttia. 

Tap, holim^ Linn., Clerk’s leones, pi. 21. — Biadma bolina^ Wallace, Trans. Ent. 
Soc. Lond. 18G9, p. 278. 

'Numerous male and females (A. de R, and Moti JRani), 

25. IIeeona maeathus, var. andamana. 

Herona marathua, Westw. Donbl. and Hew. Gen. D. Lop. 1850, p. 293, pi. 41, fig. 3. 
— andanmia^ Moore, Proc. Zool. Soc. Lond. 1877, p. 685, d ? • 

Two males and a female. 

26. Paethekos gambbisius. 

Pap» gamhriaitia, Fabr. 

Numerous specimens of each sex {A, de R, and Moti Ram). 

27. Nbptis mananda. 

W. mamndat^ Moore, Proc. Zool. Soc, Lond. 1877, p. 686, pi. Iviii, fig. 4^ ? . 

Two pairs {A. de R. and Moti Ram), 

Seems very near to JV. hhaiiana. 

28. Neptis anbamana. 

N. andamam, Moore, Proo. Zool. Soc. Lond. 1{ 77, p. 686, ^ 9 . 

Five males and ajemale (A. de B. and Moti Bam). 
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29. Athtma selenophoba. ^ 

Lmenitis aelenophora^ Koll. in Hiigers Kaschmir, 18i8, toI. it, p. 426, pi. tu, 
figs. 1,2, d. 

A female, the only one in the Museum, was obtained by Moti Bam 
in 1872. 

30. SYMPHiEDBA TEUTA, var. TEUTOTDES, 

8. teutoides^ Moore, Proc. Zool, Soc. Lond. 1877, p. 686, d ? . 

Males and females (A. de R, and Moti Bam). 

31. Tanaecta cibabttis. 

Adoliat eibaritisj Hewitson, Ann. & Mag. Nat. Hist. 1374, ser. 4, toI. xW, p. 858 ; 
Exot. Butt. vol. V, Adoliaa, pi. iv, figs. 12, 13, 15, J 9 . * 

Tana’ecia eibaritis^ Mooro, Proc. Zool. Soc. Loud. 1877, p. 586. 

Numerous males and females (A, de R. and Moti Bam). 

32. Tanaecia acontius. 

Adoliat aeontitu, Hewitson, loc. cil. p. 357 ; Exot. Butt. vol. v, AdttUm, pi. It, 
fig. 11, f . Tanaecva acontius^ Moore, Proc. Zool. Soc. Lond. 1877, p. 686. 

One female. 


33 . LiMENiTts PROcms, var. anabta. 

X. anartat Moore, Proc. Zool. Soc. Lond. 1877, p. 685. 

One female. 

34. Ntmphalts atiiamas. 

Pap. athamas^ Drury, 111. Exot. Entom. 1773, vol. i, pi. ii, fig. 4. 
One female. 


Family BRYCINID^. 

35. Abisaba bifasciata. 

A. bifaseiata^ Moore, Proc. Zool. Soc. Lond. 1877, p. 687, pi. Iviii, fig. 1, 9 . 

Three females. 

Family LYC^NIDAS. 

36. Lampideb abdates. 

Lyeaena ardates^ Moore, Proc, Zool. Soc. Lond. 1874, p. 674, pi. Ixvii, fig. 1, 

One female. 

37. Lampideb .eliaijds. 

Heap. aelianiM, Fabr., Lycama aelianua, Horsficld, Cat. Lep. E. I. Co., 1829, p. 78, 
One male. 
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88. Lampides elpis. 

Tolyomm, elpia^ Go^-, Encyclo. M€th. Ins. vol. ix, p. 654 . — Lyemia alpia^ Horsfield, 
opcit. p. 7G, pi. 1, fig. 4, ?<J. 

One female and one male (A, de B. and Moti Bam), 

39. Lampides pandava. 

Zyeaena pandava^ Horsfield, op. cit. p. 84, ? . 

One female. 


40 . Lampides conf. pactolus. 

9 . Wings above much as in L. pactolusy differing in having the dark 
fuscous outer border c<f the anterior wing spotless and that of the posterior 
wing very much less distinctly marked in the same manner, no discocellular 
mark in either wing, and the Avhole upperside apparently more clouded 
with smoky fuscous scales. 

Wings beneath very pale fuscous, with a submarginal, fascia composed 
of rhomboid spots and a marginal one of narrow oval spots fuscous of a 
rather darker shade than the ground, both margined and connected together 
by whitish, the latter of them developed, in the interval between the first 
and second median branches, into a conspicuous jet-bkick circular spot 
divided externally by a semicircle of pale blue metallic scales and encircled 
internally by luteous white, and into two minute ones, one on each side 
of the subinedian vein, internally covered with blue scales. 

Anterior wings with two small subcostal spots, a short discocellular 
fasciole, and a discal fascia strongly faulted at the second median veinlet so 
that the outer white margin of its posterior portion is in line with that of 
its anterior portion, and the inner white maigin of its posterior portion in 
line with tlie discocellular veinlet. 

Posterior wings with a similar disffocollular fasciole, and complexly 
faulted and contorted discal and basal fasciae ; all the fasciae in all the 
wings margined on both sides with fuscous of a very slightly deeper tint 
than the ground and with whitish. 

Since the above description was written, wo have dircovered that 
five unnamed insects in the Museum from Cherrapunji in the Khasi Hills, 
the Sikkim Hills, and Sibsagar (S, D. Beal) in upper Assam are males of 
this species, and the following is a brief description of one of them ; — 

S • Wings above semitranslucent palish fuscous with a light and 
tolerably brilliant amethystine lustre, edged with a darker anteciliary line. 

Wings below much as in the female, with the macular submarginal 
fuscous fascia of all the wings broader, and the anal and subanal black 
spots rather larger and conspicuously encircled with fulvous internally. 
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Length of anterior wing 9 *72, ^ *58 — *68; whence expanse = 9 
1*5, i 1*2 — 1*4 inches. 

41. Lampides plxtmbeomtcans, n. sp. 

Closely allied to the preceding, but much smaller ; with three instead 
of two fasciae on the underside of the anterior wings, with all the fasciae 
relatively broader, and with those of the posterior wings much less com- 
plexly faulted and contorted. 

d . Wings above dark amethyst- purple with a dull greyish leaden 
metallic lustre, with a deep black anteciliary line and fuscous fringe. 

Wings beneath pale fuscous of a purplish tinge, with a marginal and 
a submarginal fascia composed of suboval spots of a darker shade 
than the ground, both margined and connected by whitish, the latter 
of them bearing in the posterior wings subanal and anal black spots in 
every respect as in the preceding except that the luteous inner line is 
rather more distinct. 

Apterior wings with a basal fascia, a discocell ular fasciole, and a discal 
fascia faulted as in the preceding at the second median veinlet ; with the 
fasciae as also the fasciole commencing at the costal vein where they are 
all broken. 

Posterior wings with corresj)onding fasciole and fascia), which latter 
are more or less faulted at every vein though much less contorted and 
consequently more easily traced than in the preceding ; fascia) and faicioles 
of both wings margined on both sides with fuscous of a rather deeper 
shade than the ground and with whitish. 

9 . Wings above dull smoky. 

Anterior wings with a pale discal patch which has a brilliant metallic 
pale bluish lustre in certain lights. 

Posterior wings with a thin interrupted white line before the dark 
anteciliary one and a subinarginal row of dark spots before it, spots and line 
increasing in size, breadth, and distinctness from the apical angle to the 
subanal regjpn, the former obscurely encircled internally with smoky 
whitish. 

Wings beneath lighter, with all the markings more pronounced, being 
margined with fuscous much darker than the ground and with pure white, 
and the marginal and subinarginal macular fasciae, especially conspicuous 
and coarse. 

Length of anterior wing $ *56, ? *58, whence expanse = ^ 1*12, 
9 1*16 inches. 

Two males and a female. 
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42. POLTOMMATTJS SANQllA. 

P. sangra^ Moore, Proc. Zool. Soc. Loud. 1865, p. 772, pi. 41, fig. 8, ^ . 
Innumerable males and females. The commonest ‘ blue’ in Calcutta, 
being obtainable in any number wherever there is a patch of grass. 

43. APHNjBUS LOHTTA, var. zoiLirs. 

A, eoilus, Moore, Proc. Zool. Soc. I%nd. 1877, p. 588, ^ . 

J. Larger tlian the male. Upperside smoky brown, marked ob- 
scurely with darker bands corresponding to those of the underside. 
Underside with the intervals between the bands wider owing to the 
greater breadth of the wings. In all other respects as in the male. 

Length of fore-\Ving *7 ; whence expanse = 1*46 inches. 

Males and one female. 

44. IlTPOLTCiENA ERTLUS. 

JST. erglus (Godart), Ilewitson, 111. D. Lop. Lyc. p. 49, pi. xxi, fig. 1 ^ , 2, 4 ? . 

S. andama9Mj Mooro, Proc. Zool. Soc. Lond. 1877, p. 589, ^ 9 . 

Three males and a female. Absolutely indistinguishable froii). fresh 
Sikkim s23Gcimen3. 

45. SlTlTON SITGRIVA, Var. ARECA. 

Amhlypodia wgriva^ Ilorsfield, Cat. Lep. E. I. Co. 1829, p. 105, pi. i, figs. 10, lOa, ^ . 

Myrina augriva^ Horsfield and Moore, Cat. Lep E. I. Co. p. 51, pi. la, fig. 12, ^ . 

Myrina areea^ Folder, Verhand. zool.-bot. Gcsollsch. Wien, 1862, vol. xii, 
p. 481,‘ <J. 

8 . Smaller than the male. Upperside sepia-brown with a bronzy 
gloss, the spots and fasciae of the underside scarcely showing through. 
Hindwing with a pure white patch divided by the brown veins, margined 
externally by a fine and sharp dark brown or black anteciliary line, and 
marked by a large circular black spot at the base of the tail on the 
anterior side and by another smaller lighter and less distinct one on the 
posterior side ; with the caudal lobe blackish, and the tails black with pure 
white cilia. Underside pure white marked as in the male with dark 
sepia-brown fascisc and spots, but with the black caudal spots larger and 
the cilia of the posterior part of the hind-wing pure white like those of 
the tails. 

Length of fore-wing *66 ; whence expanse- = 1-38 inches. 

It differs from S. phocides ? (= S.jolcus (Felder), Hew., Ill, D. Lep. 
Lyc. pi. xiii, figs. 16, 17) in the far less extent of the white patch oji the 
upperside of the hind -wing, and in the larger size and darker colour of 
the spots and fasciae, as well as in the greater pureness of the white, 
of the underside generally. 
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One male and one female, the former differing from a specimen from 
the Indian continent (Sylhet) only in its rather darker and more distinctly 
marked underside. Tlie lighter apical portion of the fore-wing in the 
male has a beautiful bronzy gloss changing to dark pur|)lo according to 
the incidence of the liglit. Both the insular and continental specimen, 
but especially the former, present slight traces of the blue marginal band so 
conspicuous in the hind-wings of Javan and Ceylonese examples, in the 
shape of a small patch of metallic green scales on the anterior caudal 
lobe. 

The male of this species, with its velvety black npi)orside, rich dark 
brown underside, and elongated hind-wings produced into long robust buff 
tails, presents a strong contrast to the dull-col^urcd female with her 
pure dazzling white underside conspicuously spotted and banded with dark 
brown, broader wings, and comparatively short and feeble white and black 
tails. 

Sithon Icamorta is not the female of sugrimy var. areca^ as Felder 
has suggested* but that of a distinct though closely-allied species peculiar 
to the Nicobars, whence the Museum has recently received a specimen of 
the true male differing from S, kamorta just in the same way as S, sugj'iva 
d does from its female, which appears not to have been previously described. 

46. SrrnoN westehmannii, var. 

Dtpsas westermamiii, Felder, Keiso Novara, Lep. p. 241, pi. xxx, figs. 21, 22, 
from Luzon. 

A male and a female, tlie latter differing from the former id having 
the uppersido smoke-brown instead of purplish fuscous, no discal pale 
patch in the fore-wing, the hind-wing devoid of blue, and the underside 
ochraceous-brown instead of dark fawn-colour with a vinous tinge. The 
male differs from the same sex of S. westermanniiy in having less blue on 
tbo upper surface, and the anal spot completely encircled with grey scales. 

A comparison of Andamanese with Pliili])pine specimens would, we 
have no doubt, show that the former is just as much entitled to a name 
of its own as the latter. Both are merely insular races of the Indian 
continental S.jangala, 

47. Sithon taupina. 

Myrina tarpinay Howitson, 111. D. Lep, Lyc. Suppl. 1877, p. 23, pi. (Suppl.) iii a, 
figs. 93, 94, 9 . 

d . Upperside rich deep metallic violet-blue, with the anterior 
margin of the fore- wing narrowly, and the external margin of both wings 
more broadly and decreasingly bordered with black. Underside with 
about the basal two-thirds of both wings coerulescent or virescent opaque 
dead white, the rich red-brown of the outer margins darker but similarly 
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banded and marked with white, and the orange spots smaller with a diffused 
patch of greyish white scales between them and two or three in front of 
them all somewhat confounded with the white marginal line. 

Three specimens. 

Length of forewing *84 ; whence expanse = 1*78 inches. 

48. Deudortx epijahhas. 

Dipaaa epijarbaa, Mooro, Cat. Lop E. T. Co. 1857, vol. i, p. 32, ^ 9 • 

Deudorix epijarbaa^ IIcw., 111. I). Lop. Lyc. pi. vii, figs. 16, 18, 17, 

Very numerous specimens of both sexes. 

49. Deudorix dteneces. 

D, dienecea^ Hewitson, ill. D. Lop. Lyc. Suppl. 1878, p. 31, pi. v a, figs. 65, 67 ^ , 
66 9 . 

Males and females. 

The Museum possesses males from Silhet and Calcutta also. 

50. Deubortx orsets. 

D, oraeiay Howitson, 111. D. Lop. Lyc. 1863, p. 23, $ . 

9. XJppERSiDE lighter, with a distinct purple gloss which has a light 
steel-bluish tint at the base of all the wings. Underside lighter, with all 
the markings more distinct. 

Length of fore-wing 08 ; whence expanse = 1'42 inches. 

Two males and two females. 

51., Deudorix taruna. 

Theela vartmaj Horsfield, Cat. Lep. E. I. Co. 1829, p. 91, . 

A single male. 

52. Mtrina ATTMNrs, var. prariia. 

I 

Myrina prabha^ Moore, Proc. Zool. Soc. Loud. 1877, p. 689, pi. Iviii, fig. 6, 9 • 
Males and female. 

63. Ambltpodta narada, var. ertcusonii. ^ 

Atnblypodia narada^ Horsfield, Cut. Lop. E. I. Co. 1820, p. 98, pi. 1, fig. 8, ^ 9- 
■ erichaoniij Folder, lieise Novara, Lop. p. 218, 9 > Luzon. 

Two females. 


64. Arhopala centaitrtjs, var. cortjscans. 

Pap. eentaurua^ Fabr. Ambly. centaurua^ Horsf., Cat. Lep. E. I. Co. 1829, p. 102. 
Hewitson, Cat. Lyc. Brit. Mus. pi. ii, figs. 10 — 13, d 9 . 

Male and female ; the latter much smaller than the former. The 
bases of both wings in both sexes, but especially in the female, lighter, 
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with a greenish tinge, so that the whole central portion of the insects 
appears brilliantly illuminated by a pale greenish blue reflection in most 
lights. 

55. SuRKNOTlA. QUEnCETORUM, Var. LA-TTMAROO. 

8. latimargo, Mooro, rroe. Zool. Soc. Lond. 1870, p. 142, $ } , 

A male and two females. 

Is A. qucrcetorxim itself more than a local race or variety of -4, vivarna, 
Horslicld, Cat. Lep. E. I. Co. 1820, p. 99, from Java? 

Family PAPILTONIDiE. 

Subfamily Pierin^. 

56. Terias uecabe. 

JPap. heeahe^ Linn. 

Males and a female. 

• 

57. Terias hartna. 

f’. harina, Horsfield, Cat. Lep. E. I. Co. 1829, p. 137. 

Males and females. 


58. Hebomoia roepstorppit. 

H. Moepstorffdy Wood-Mjiaon, antoa, p. 131 <J, ct p. 150, 5 , 

“ 3 . Differs from ZT. glaucippc, the only species of the genus with 
which I have been able to compare it, on the urPERSinK, in havnig tho 
apical orange patch of the fore-wing larger, extended into the cell, and loss 
broadly bordered with fuscous, both internally and externally ; the submar- 
ginal fuscous spots smaller and completely isolated from the fuscous of tho 
outer mdrgin ; the fore-wing at the posterior angle tinged, and the hind- 
vjjng externally broadly bordered, with bright sulphur-yellow, which colour 
is shaded off into the cream -colour of the rest of both wings ; and the 
outer margin of the hind-wing narrowly edged with fuscous, which gradually 
broadens from the anal to the anterior angle and extends inwards in points 
at the ve^s : — and, on the underside, in having the brown mottling of 
the fore-wing arranged in the form of a tolerably conspicuous band coin- 
cident with tho macular band of the upperside ; and the ground-colour of 
the hind-wing, as also that of tho mottled portion of tho fore-wing, of a 
rich golden-luteous colour. 

'length of fore-wing 1'76 ; whence expanse = 3 62 inches. 

9 . Upperside. Yore-wing with the orange patch devoid of amethys- 
tine, gloss, externally more broadly bordered with fuscous (which at each 
veinlet gives off inwards an angular process the extremity of which is 



236 J. Wood-Mason A L. de Nicdville — Ztsf of Diurnal [No. 4, 

continued on as a very narrow edging to each side of the veinlet), but in- 
ternally much less distinctly so than in the male ; with the cell more 
clouded with dark scales ; and with the sulphur-colour at the inner angle 
more diffused. Hind-wing with a marginal row of large subtriangular 
fuscous spots placed upon the veinlets from the first subcostal to the drst 
median (the two last obsolete), decreasing from the second in the direction 
of the anal angle, and coiinected together at the extreme margin of the 
wing by a narrow edging of the same colour, which extends to the anal 
angle ; with a submarginal series of six roundish spots, similarly decreasing 
^ from the first, and alternating with those ot‘ the marginal series, each 
being placed upon a fold, the first and largest on the fold between the 
costa and the first branch of the subcostal, and the last on that between 
the first and second median veinlets ; and with the sulphur-colour around 
the four intermediate submarginal spots stained with orange. Underside 
of both toings paler. 

Length of fore-wing 1'7 ; whence expanse = 3*5 inches. 

liAB. South Andaman. 

In a specimen of tlie male from the collection of Captain G. F. L. Mar- 
shall, the submarginal fuscous spots of the fore-wing arc obsolete. 

The place of this species would seem to be between H, vossii (Mait- 
land) and H, suljghurea, Wallace.” 

69. IXIAS ANDAMANA. 

i. ahdamana, Mooro, Proo. Zool. Soc. Lend. 1877, p. 690, ? , 

Numerous males and females (A* de JR, and JUbti JRam), 

GO. Catopsilia cbocale. 

Pap, crocaUy Cramer, Pap. Exot. 1779, vol. i, pi. Iv, figs. C, D, ? . 

CalUdryas eroeale^ Butler. Lcp. Exot. 1869-74, p. 22, pi. ix, figs. 1, 2, 3, 6, ^ 

Two males. 


61. PlERIS NADINA, Var. NAMA. 

Pieris nadim, Lucas, in Guerin’s Rev. ct Mag. Zool. 1852, ser. 2, vo1.lv, p. 333, j. 
P, tiama, Moore, Proc. Zool. Soc. Lond. 1857, p. 102, pi. 44, figs. 1, 2, d f . 

Hewitson, Ex. Butt. Pieridae, pi. 6, fig. 37. 

Males and females. 

- 1 ^ 

62. PxEBis coBONis, var. lichenosa. 

Pap, eoronis^ Cramer, Pap. Exot. vol. i, 1776, pi. 44, figs. B, 0. 

Pier, lichetioeaf Moore, Proc* Zool. Soc. Loud. 1877, p. 691. , 

Two pairs. 
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63. Eiionia VALERIA, var. nabaka. 

Tap. valet'ia, Cramer, Pap. Exot. 1779, vol. i, pi. 85, fig. A, $ , 

Bronia naralca^ Moore, Proc. Zool. Soc. Lond. 1877, p. 691, <? 9« 

Males and a female. 

The Javan specimens of the male described by Horslield and figured 
by Cramer both have the black outer border of the anterior as well as tlie 
posterior wings immaculate, and thus agree more closely with the S. Indian 
(var. j)ingasa)^ Ceylonese (var. ceylonica), and Andamanese (var. naraha) 
varieties. As might have been expected from its more northern station, 
the Andamanese more nearly approaches the north Indian form (var. yaca'), 

64. TAcnniis paulina. 

Pap, paulina^ Cramer, Pap. Exot. vol. ii, pi. 1 10, figs. Ej F, ? . 

Picris albimif Boisd., Sp. Gen. Lop. p. 480, 

Tachyris paulina^ Wallace, Trans. Eivi. Soc. Lond. 1867, scr. 3, vol. iv, p. 309. 
Two males and two (white) females differing in no respect from those 
of continenial^India (Naga Hills, Cachar, Bhutan, and Madras). 

Tachyris galathca^ Felder, is a perfectly distinct race peculiar to 
the Nicobars, whence wo have specimens. 

Subfamily Papiltoxinj5. 

65. Ornithopteiia iiioLi.vcoNornKS. 

Ornith. heliconoMcSy Aloore, Proc. Zool. Soc. Lond. 1877, p. 692, d ?• 

A male and a female. ^ 

66. Papilto CTiAnrcLES. 

P, eharicU'x, Ilcwitson, Ann. & Afag. Nat. Hist. 1874, ser. 4, vol. xiv, p. 366 ; 
Exot. Butt. vol. V, Pap, jfi. xiv, fig. 45, ? • 

* One female of the 3rd form {Mali Hani), 

This is tlie Andaman representative of the continental P. androgens / 
it*ls interesting to find that it has acquired the red tails of its model, 
P. rJiodifer, the slight Andamanese modification of the continental P. 
douhleduyi, 

• 67. Papilto mato. 

P. mayo^ Atkinson, Proc. Zool Soc. Lond. 1873, p. 736, pi. Ixiii, fig. 1, 

Two males {A, de 11. and Moti liani). The s})ccies was described by 
Atkinson without acknowledgment from the specimens obtained by Moti 
Bam. 

The Andamanese representative of the continental P. polymnestor. 

68. Papilto polttes, var. nikobarub, 

Telder, Verb, ^ool.-bot. Gesellsch. Wien, 1862, vol. xii, p. 483. 

Males and femajes of the first form only {A, de B. and Moti Pam). 

81 . 


0 
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69. Paptlto aoamkmxon. 

Males and females (-^4, de R. and Moti Ram), 

70. Papilio Eiriii'PYLUs. 

One pair. 

71. Paptlto clytta, var. flatoltmpatus. 

P. (fissimilia, ywc.jlavolimbutnny Obcrthur, Etudes d'Entom. 4 mo livr. p. 101, 9* 
Tliis variety agrees in the size and distinctness of the cretaceous white 
markings of the upperside best with s])eciinens from Silhet, Sibsagiir, and 
Burmah on the Indian mainland, bi.t differs from thorn, as indeed it does 
from all specimens in the Museum, in the large amount of rich golden 
yellow at the outer margin on both sides of the posterior wings : the marginal 
and submarginal ilavous spots seen at the anal angle of the wing in most 
continental specimens are in this case so eomj)letely run together on both 
sides as to have left only a small central spot of the black ground-colour 
that separates them from one another in continental sj)eciipens ; they are 
succeeded by a scries of six (incisural) marginal spots of the same colour ; 
the submarginal lunulcs arc much larger and more spear-shaped and, ‘^more- 
over, sullied with yellow, especially the one near the anal blotch : on the 
undcraidey the marginal golden yellow spots are larger and tend to coalesce 
with the hastate submarginal markings, which consequently are more 
suffusei^ with yellow than they arc on the upporsido, 

A single male. 

c 

72. Papilio l^estryoonum. 

P. laestrt/ffommy Wood-Mason, Proc. Asiat. Soc. Bengal, June, 1880, p. 102, 
et antoa, p. 178, pi. vi, fig. 1, !«, 

P. epaminondasy Oberthiir, Etudes d’Entom. 4 mo livr. p. 62, pi. iv, fig. 1, ' 

“ ^ . Wings above cretaceous-white, the anterior ones black at the 
insertion, scarcely tinged with greenish at the base, with five black baTids 
commencing at the anterior margin and cutting the cell, the first basal, 
extending to the inner margin, the secojid rather broader, also extending 
to the inner margin, and emitting a short conical process at t^o origin of 
the first median veinlet, the third scarcely broader, extending to the median 
vein, the fourth narrower, triangular, reaching or all but reaching the 
median vein, the fifth much the broadest of all, triangular, divided'krtife^idr- 
ly into two forks by a curved narrow decreasing and interrupted ban^^. o| 
the ground-colour running from the costal vein to the third 
extending to the inner margin, separated from the black outei* tnargmal 
band by a band of the ground-colour divided by the black veins Wld very 
slightly if at all narrowing from the anterior margin up to iihe '^cbnd 
median veinlet, whence it gradually decreases in width and distiuctneat tb 
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..the inner angle ; all these black hands connected at the anterior margin, 
and the first, second, and fifth of them at the inner margin also, by a very 
narrow edging of black. 

Posterior wings with two black bands commencing and connected at 
the anterior margin and coinciding with bands of the underside, one 
basal, extending to the end of the first half of the first median veinlet, and 
the other discal, extending a short distance into the space between the 2nd 
and 3rd median veinlets ; with a small black spot near the end of the coll 
scfircely distinct from the discal band ; with four diseal spots immediately 
beyond the cell running nearly parallel with the band, the first and largest 
transversly elongated and coinciding with a spot on the underside, the rest 
smaller than the corresponding ones on the untjt'rside, which latter are 
consequently seen through the wing-incuibranc beyond the margins of the 
former ; with' a black spot succeeded by one of Inteous at the anal angle; 
with a marginal and suhinarginal series of black lunulcs coalcsccnt in tlio 
anterior third but more distinct in the posterior two-thirds of the wing, 
where the two* series are more or less separated from one another by ashy- 
grey ^scales continuous v/ith the ashy patch occn])ying the outer third of 
the wing and extending also along so as to obscure the iiltra-ccllular part 
of the basal black band ; with tlie discal band and spots more or less 
irrorated and obscured with ashy-grey scales so that the disk of the wing 
appears mottled with black and grey ; and with the black tails, as also the 
incisures, margined with cretaceous- white. 

Wings below pure white, anterior ones marked as above, ^^ith the 
ground-colour at the base and between the black bands as far as the 
median vein and its second branch yellowish ; with the hand of ground- 
colour separating the fifth black band from the black outer border distinct, 
and not decreasing but on the contrary rather increasing in breadth, to the 
inner angle ; and with the curved line dividing the fifth black band into 
tvTo forks more distinct and less discontinuous. 

Posterior wings, from the base up to the median vein and the discal 
black band, yellowish, with three black bands, one narrow running from the 
insertion along the inner margin close to the abdominal fold, and two 
broader commencing and connected at the anterior margin and cutting the 
cell, one of these latter basal, extending nearly to the end of the basal half 
of ^^be /first median veinlet, and the other discal, some distance into the 
lipace between the 2nd and drd median veinlets, the two first of the three 
bahde connected together at their outer extremities and with two largish 
black spots in the anal region ; with a small black spot near the 
ext^emi^ of the cell, and six of the same colour immediately beyond it 
disj^sed in a line which runs straight from the costal vein as far as the 
ceil^ but then curves abruptly inwards, the first of these spots tranaverselj 
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elongated, extending from vein to vein, and connected with the second, 
which is roundish and itself connected with the discal band, the third oval, 
about one-third the size of the second, and touching the discocellular 
veinlet, the fourth twice the size of the third, in contact with the median 
vein and its two last branches, the fifth rather smaller than the third, the 
sixth crescentic and connected with the two above-mentioned large spots in 
the anal region ; with six large diffused luteous blotches externally mar- 
gined with black, and increasing in size and depth of colour from the 
anterior to the inner margin ; with the ground-colour between these 
blotches and the discal black spots inire white ; with an increasing series 
of six marginal lunules, between which and the wavy black margins of the 
luteous blotches the ground-colour is white in the anterior and grey or 
greyish-white in the posterior portion of the wings ; and with the incisures 
and the tails margined with lutcscent. 

Head black with two white frontal bands ; pronotum with a luteous 
spot on each side ; thorax above jet-black ornamented at the sides with 
long grey setro, below cretaceous-whito ; abdomen cretaceous-white with a 
tapering dorsal black band and two lateral fuscous ones. . 

Length of anterior wing 1*7 ; whence expanse = 8*5 inches. 

Had. South Andaman. Two males. 

To mark its close relationship to A, anliphotcs, I have called the 
species P. lacstrygonum after the mythical people over whom Antiphates 
is supposed to have reigned. It differs from its nearest ally in having the 
upperside much blacker (the bands of the forewing being broader ; the lirst, 
second, and fifth of them together with the marginal one extending to the 
inner margin, where they are all connected together by a very narrow black 
edging ; and the disk of the hindwing mottled as it were by black and 
grey), a much greater extent of grey, and more highly developed margivial 
and Bubmarginal lunules on the hindwing ; in the abdomen being dorsallj 
banded with black and the thorax ornamented with grey setse, 

73. PaPILIO BnODIFEE. 

P. %'hod%f€T^ Butler, Eut. Month. Mag., vol. xiii, 1876, p. 67. 

Five males. 


Fam. IIESPERIDiE. 

74. ISMENE CllROMUS, 
Numerous examples {A. de B. and Moti Ram). 
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76. ISMENE AEIA. 

Ismene ana, Mooro, Proc. Zool. Soc. Lond., 1865, p. 784, d ? . — Hcwitson, Exot. 
Butt., vol. iv, Hesp., pi. iii, figs. 24, 25, 2 • 

Male and female. 


7G. Ismene lebadea. 

Heeperia lehadea, Uewitson, Exot. Butt., 1868, vol. iv. Heap. pi. iii, figs. 22, 23, d. 
One male. 


77. Ismene btitina. 

I. dt'tma, Moore, Proo. Zool. Soc. Lond. 1865, p. 784, <?. — Howitson, Exot. Butt, 
vol. iv, 1868, Heap, pi. iii, fig. 26, . 

Two males. 


78. Taqtades bavt. 

Tterygoapidea ravi, Moore, Proc. Zool. Soc. Lond. 1865, p. 779, ^2, 

One mal(f and two females. 

79. Taqiades altca. 

T. alica, Moore, Proc. Zool. Soc. Lond. 1877, p. 593, pi. Iviii, fig. 11, ^ . 

$. Above lighter, the dark markings consequently ap]iearing moro 
prominent. 

The anterior wing has a minute transparent speck behind the three 
eubapical ones, a very indistinct and small double whitish spot near the 
end of the coll on the upperside, and two discal whitish spots on the under- 
side, the anterior one of which only is partially transparent and visible on 
the upperside. 

The posterior wing is less white above and has the anal angle rounded 
as in T, olscurus, 

Male and female. 


80. Plesioneuba altsos. 

P. alyaoa, Moore, Proc. Zool. Soc. Lond. 1865, p. 789. 

Many specimens. 

81. Hespebta oceia, 

. oeeia, Howitson, Dose. Hosp. 1868, p. 31. 

Males. 

; 82. Hespebta colaca. 

• jt, 0laea, Mooro, Proc. Zool. Soo. Lond. 1877, p. 594, pi. Iviii, fig. 7, d 
Two specimens^ 
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83. Hesperta CAnrRA. 

S, cahira, Mooro, Proc. Zool. Soc. Loud. 1877, p. 693, pi. Iviii, fig. 8, ^ 9* 

Males and females. 


84. Halpe betuhta. 

Hesperia heturia^ Tlewitson, Dose. Hosp. 1868, p. 36. 

Halpe beturia, Moore, Proc. Zool. Soc. Lond. 1878, p. 690. 

Males and one female. A pair from Calcutta in the Museum. 
The number of spots in the fore wing varies from G to 8. 

86. Hesperta cha-Ta. 

H. chaya^ Mooro, Prof.. Zool. Soc. Loud. 1865, p. 791. 

Male. 


8G. Telegontts thtrsts. 
Telegmus thyrsis (Fahr.), Butlor, Fabr. Lop. p. 262. 

Hesperia pandia, Mooro, Proc. Zool. Soc. Lond. 1865, p. 790. 

Three males. 


87. PaMPHILA MyESOIDES. 

P. maesoides^ Butlor, Trans. Linn. Soc. Lond., sor. 2, Zoology, vol. i, p. 654. 
Many specimens. 

88. PAMPnDiA OOLA. 

F.'gola, Mooro, Proc. Zool. Soc Lond. 1877, p. 604, pi. Iviii, fig. 9, (J. 
Numerous specimens (A, de, R, and Moti Ram), 


During the preparation of the foregoing list, we received from Bassein, 
on the mainland, two females of a species of Hestia of the same type as. “IT. 
cadclliy in which the modifications of form and markings begun in H. 
agamarschana and continued in H, cadelli are carried to an extreme. 
These insects were obtained by Mr. Algernon Haden, who has generously 
presented one of them to the Museum, and after whom we have, consequently, 
all the more pleasure in naming the species 

Hestia hadeni, n. sp., PL, XIII, Fig. 2, 2 . 

5 . Closely allied to H. cadelli. Wings above pure flei^fiiVwhito 
marked and veined with black of a fuscous tint ; with the marginal, 
marginal, and all but the two posterior (which are subcoalescent with the 
marginal band) of the discal series of spots in the anterior wing^ 'biSt .with 
the marginal and submarginal series only in the posterior wings, com- 


S 
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pletely run together so that only tlie inner portions of the outlines of the 
innermost series of the coalesced spots are in either case still discernible, 
and so as to form a very broad outer border of black to each of the wings. 

Anterior wings broader and shorter, being less than twice as long as 
broad, the extreme length of the ctll bearing the same relation to the sub- 
median vein and to the less deeply emarginato oiittn* margin ; with the 
spot at the base of the second cell smaller and free of the veins, as also is 
the discoidal cellular spot at its posterior extremity ; the curved club-shaped 
mark in the 3rd inner marginal cell much as in II. agamnrschana, but not 
connected by a black streak with the subcoalescent marginal spot beyond 
it ; the outer black border with a clouded white spot in the second cell 
more or less distinctly separating the second discal black spot off From the 
band ; and the black second inner marginal, or sutural, cell longitudinally 
streaked with clouded white. 

Posterior wdngs broader, with their undulated outer margin still more 
broadly rounded ; the spot in the discoidal cell smaller and the spots around 
it also rather #5niallcr and free of the black outer border though exhibiting 
a tendency to coalesce with it in front of the second mcdiipi veinlct. 

Wings below of a Jess puro white than above, marked and veined 
with fuscous. 

Thorax more conspicuously marked with gro^dsh-whito than in H, 
cadelliy in which those marks are almost effaced, but this cliaraeier, as also 
the difference in the proportions, and the loss obvious emargination of the 
guter margin, of the wings, may be sexual. 

Length of aiiiorior wdng 2 ’54 ; extreme length of its discoidal cell 
1*35 ; expanse 5*18 inches. 

Ha«. Ilassein, 13urmah. Two specimens agreeing in every respect 
with one another. 


• Explanation of Platb XIII. 

Fig. 1. Hestia eaihlUt W.-M. & do N., <J. 

Pig. 2. Jleatia hadeni^ W.-M. & do N., $ . 
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XXIT. — Description of an Arvicola from the Punjab Himalayas. 

By W. T. Blanfobb, F. B. S. 

AbVICOLA WYNNE!, Sp. BOV. 

A. superne rufescentifuscus, aliymndo yriseo-lavatus, subtus pailidior^ 
caudd pedihxisque cum dorso concoJox'ihus^ caudd fere \ corporis cum capita 
cBxjuanle ; auricnlis hrevihus^ vellere contectis, pilis lonyiusculis extus muni- 
tis ; unguihus lonyis, alhidis compressis, pills Jutud ohtectis ; pollice hrevi^ 
unguifero ; dentc molario inferiore antico angulis 4 externis, 5 internist 
spatiis in corond 7 muxiilo, secondo tertioque singulis angulis utrinque tri- 
btis^ totidem spatiis ; dente superiore primo spatiis 5, angulis utrinque ^ 
iribus^ secundo spatii'S 4, angulis trihus externis^ duobus internis^ tertio^ 
denique angulis trihus^ quorum ultimus rotundatus, externis^ duobus interniSy 
in lohnm along at o-ov a item postice productum desinente notando. Long, 
corporis cum capile 0*12 met,, caudee 0 032, auris 0 07, pedis posterioris a 
calcaneo 0 18, cranii 0*028. , 

Hab, Ad Mari (Murrcc) in moiitibus Himalayanis occidentalibus, ad 
latus occidentalo lluiniiiis Jholum. 

General colour above dark rich brown with a sliglit greyish tint, liead 
rufescont, loN'Per parts pale brown, tail the same colour as the back, feet 
covered with brown hair above, soles pale. Fur very soft, dark leaden grey 
at the base and for about J the length, tips dark rufous brown on the back, 
dirty vVhite below. Ears short and rounded, concealed beneath the fur, 
thinly clad with long hair outside and with short brown hair inside near the 
border ; a tuft of long hair on the anterior edge of the. inner surface. Tail 
between f, and the length of the head and body, cylindric^al, clothed with 
long hair at the base and with short brown hairs throughout the terminal 
three quarters of it length. Claws long, comj)resscd, white, not conceajed 
by long hairs, thumb small with a short compressed claw. The under side 
of the tarsus is liairy. " • 

The following are the dimensions, in inches, of; tWo specimens, both,, 
adult males, in spirit ; — » 'V 

J ' 2 

Length of head and body from nose to anus,... .4*75 Sf'S 

Ditto tail from anus (hairs at end iibjil^feluded), ... 1*35.: 1*2' 

Height of ear from oriiice, -.‘"iWirWiG 

Breadth of ditto, 

Length of fore-foot without claws, 0*4 " 

Ditto of hind-foot and tarsus without claws, 0*7 * o-r 

Ditto of claw of middle toe, 0*11 0*13 
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The incisors are deep orange. The following arc the characters of the 
molars ; — 

Upper molar I ; 5 spaces or prisms .3 external and 3 internal angles 

» j» TI 4 3 ,, 2 ,, 

„ „ III 4 „ 3 „ 2 „ 

Lower molar 17 „ 4 „ 6 „ 

>j II 3 ,, 3 „ 3 „ 

» ij ^ ^ 3 i» 

Described from two specimens in spirit and two shins sent by Mr. A. 

D. Wynne, of the Geological Smwey. I have called the species after the 
discoverer, by whom I am informed that the native name is ‘ Kanis." 

I hope to give a fuller description of this and the other Himalayan 
forms shortly. • 


XXTII. — Soine^iiew Species of Bliopaloceroiis Lopidoptora from the Indian 
lle(fio7i — By OAPTArw G. F. L. Maushall, K H., and Lionel db 
Ntce'ville. 

(lleccivod Decombor 27th, 1880.) 

1. EupLffiA (Salpinx) adamsone, Marshall.# 

^ . Allied to superha ^ Herbst, but differing on the ui»peiisii)E of the 
forewing in that the brilliant blue gloss is con lined to the basal two-thirds 
not reaching to the costa or the inner margin, and that the spots arc i^educed 
to four in number all very small, one subcostal above the end of the cell, and 
one in the cell at the end both lilac, and two near anal angle, one marginal 
and the other submai’ginal, white. Hindwing as in B. superha. 

Hab. Moulmiein \ taken in the autumn by Captain C. H. E. Adam. 

S04. 


^ - 2. ZOPIIOESSA JALATTBIBA, do N. 

• Nearest t©N^. atkinsonia, Ilewitson; from which it differs on tho 
EBBiBE ^ being deep brown instead of tawny and in having the macular 
bands and bar the cell of ihoforewing ochreous. On the unbebstde the 
ground colour is also deep brown, and the liindwing is crossed by several 
silvery white streaks on the bai^al ^If- 

pass, N. W, Himalayas. 


- ^ '"8. L'EOphe maitrya, de N. 

^ Allied to Lethe sidonis^ Ilewiison, from which it differs on the upfeb- 
SIB^' in having an obscure ochreous band across the forewing beyond the 
' 32 . 
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cell, and on the underside in the band in the cell, as also the band 
beyond the cell, of tha forewing being very prominent, both of which bands 
are oclireous instead of silvery white. 

Had. Jalauri pass, N. W. Himalayas. 

4. Lethe siderea, Marshall. 

^ . Allied to Z. sidonis, but differs in being smaller, in the uniform 
spotless upper surface, and the uniform paler brown ground-colour of the 
underside. Mrewing entirely wanting the discal bands and the whitish 
spots on the costal margin ; the only markings being three minute sub- 
marginal white spots beyond the cell (the middle one faintly circled with 
black), a single yellowish marginal line edged on both sides with dark 
brown, and within this a distinct silvery lilac submargiual line extending 
from the apex to the second median nervule. Hindwing with all the 
silvery streaks brighter and more distinctly lilac ; the ocelli all blacker and 
loss prominently pupilled with white; the second and third ocelli from the 
apex out of line, mueh nearer the margin, the silvery band within 
following this curve ai^ deeply sinuated beyond the cell. 

Had. Sikkim. * 

5. Lethe sattavati, do N. 

8 . Similar in outline to L. latiaris ? and differing from it on the 
UPPERSIDE only in the absence of the transverse oblique ochreous line 
and the subcostal spot near apex of forewing. Underside pale brown 
with nb ochreous tint, and washed with lilac, especially on the otiter half : 
both wings crossed by a prominent brown nearly straight subbasal line 
outwardly margined with lilac. Forewing with an irregular discal transverse 
brown line ; a bar in the cell within the subbasal line ; five indistinct 
submarginal ocelli circled with lilac and brown on a Iflac' ground ; and a 
yellowish marginal line edged on both sides with du^ky, within which a 
a brown band on the lilac ground between the defili and the lij^rgin. 
Hindwing with a discal very much angled dark broWn line, within which 
is a very distinct lilac litura above the third median nervule ; the ^sub- 
marginal ocelli large, the upper one distinctly pupilled/ with AvKiJe' and all 
of them profusely speckled with white ; the usual marginal- markings. 

Had. Sibsagar, Assam (<S. E. Peal), ’ ' - 

6. NeOPE BHIMAy Jlfl^shall. - 

i . Allied to N, moorei, Butler. UriiSBSilDi: : hindwin^^m^onlg six 
oval black submarginal spots circled with yeDow, th» first minutCi the rest 
large, prominent ; two swarthy submargiual linos and the margin itself sWar- 
thy. Underside : the basal area of both wings pale olivaceous brown, irro- 
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rated and irregularly streaked and spotted with dark brown, with a few ochre- 
ous spots and streaks. A nearly straight band of pale oclireous across both 
wings beyond the middle bordered interiorly with dark brown most broadly 
on the forewing. Forewing with a row of five oval black spots piipilled 
with white and banded with yellow, the third and fourth much larger, 
placed on a broad discal brown band ; a pale ochreous submarginal band 
beyond uniting at the anal angle with the pale ochreous median band, the 
margin and two submarginal lines swarthy on a yellow-brown ground. 
llindwing with a sinuous band of eight perfect ocelli, the seventh and 
eighth with yellow irides coalescing. 

Hau. Burmah ; taken in April in the upper Thoungyeen forests, 
Tenasserim, by Captain C. T. Bingham. 

7. Erebta suallada, Lang. 

^ . Allied to F. Icnlinda but rather larger, and the male broader- 
winged than in the species mentioned ; darker and less brightly coloured. 
UppEiisiDE wTth a small, diffused, dark ferruginous patch within the 
middle of exterior margin on loth toingsy smaller than in F, halinda on 
the forewing, and larger bn the hindwing. ” ' 

Hab. Kunavvar. This species was discriminated by Col. A. M. 
Lang, R. E, some years ago, but no description has ^hitherto been 
published. 


8. Ebebia MA^r, de N. ^ 

d* . ? . Allied to E. IcaUnday Moore, from Kulu specimens of which 
species it differs on the upperside in the larger extent and lighter and 
yellower colour of the patch on foreioing ; and in the entire absence of the 
ferruginous patch pn the hindwing ; and on the undebside by having the 
ycjlowish patch ori’^Q forewing as on the upperside and abruptly defined. 

. Chun^Jj^s and Lingti, Ladak. 

Mtcalesis oculus, Marsball. 

S . Allied to M. omtm, Hewitson, Uppebsidb : forewing with the 

lower ocellus <jotoiderably larger, and broadly surrounded with ferruginous 
yellow ; the yellow almost reaching the inner margin and connected by a band 
of the same colour with the costa : Atnrfwmy with four increasing black 
ocelli white-pupiBea and with yellow rings, the yellow rings coalescing. 
UndEemde with a yellow discal band crossing both wings, prominent in the 
female, obsolete except near the costa in the male. 

•T itAii'' Travancore ; taken in May in the Ashamboo hills by Mr. • 
Harold S. Pei^usson. 
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10. Lihythea rohint, Marshall. 

9 . Uppeestde brown with pure white markings. Foreioing with an oval 
spot filling the end of the cell, a large quadrate spot on the disc between 
the first and second median nervules, two spots coalescing one on each aide 
of the upper discoidal nervule, and a spot near the costa divided into three 
by the subcostal nervules. Sindioing with a large square spot on the 
costa, a straight median hand across the wing below the cell not reaciiing 
the inner or outer margins and cut by the discoidal and three median 
nervules, and a small spot above between the subcostal nervules. All the 
spots and bands pure white. 

Hab. Khasi hills ; taken near Shillong in May by Mr. J. P. Cock. 

With the exception of Faploea adamsoni, Lethe siderea^ and L, satga- 
vatiy all tlie species above characterised will be figured in the descriptive 
hand-book of the butterflies of the Indian region which we shall shortly 
publish under the title of ‘ The Putterflies of India, Burmah, and Ceylon’ ; 
and in whigh fuller detailed descriptions of all will be found. 


XXIV. — Desoeription of Parantirrhoca Marshalli, the Tgpe of a new Genus 
and ^peOids of Rhopalocerom Lvpidoptera from tSoulh India . — 
Bg J. Wood-Mason, Deputy tSuperintendent, Indian Museum^ 
Oelcutta. 

Family NYMPIIALID^F. 

Subfamily SatyrinjE. 

Barantirrhoea* n. gen. 

i . Anterior wings triangular ; anterior margin moderately and re- 
gularly arched; apical angle acute; outer margin almost straight^; being 
only just perceptibly convex ; inner angle rounded ; inner margin sifvdoi^Si 
being lobed at the base much as in the males of Olerome and j^htona, 
genera of MoRPUiNiB ; subcostal vein 4-branched, the first given 

off before, and the second beyond, the end of the discoidal .cell, the first, 
second, and third coalescing successively and respectively with the costal 
vein, the first, and the second, and all thi.*ee in turn .becoming free and 
running off at a tangent, like the costal vein, to the wienor margin, the 
fourth being perfectly free from its origin and running to the apical angle ; 
posterior discocellular veinlet long, very slightly concave outwards, almost 
straight, intermediate one not quite half the length of the posterior, 4nte- 
♦ From vapdf by the sido of, and AntirrhoeUf generic name. 
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rior one rudimentary ; submedian vein sinuous, short, terminating in the 
wing membrane near the inner margin at about the level of the junction of 
the basal and second fourth of the length of that margin, being, in fact, 
hardly more developed than is the internal vein of the Papilioninj!) as 
compared with that of many Heterocerous Lepidoptera ; the first median 
veinlet directed straight outwards and backwards, out of its normal course, 
to the inner angle and supplying the placo of the rudimentary subme- 
dian ; on turning to the underside, it is seen that a narrow rounded lobe 
of the functional sutural area about six times as long as it is broad is 
folded back upon the under surface, to which it is firmly adherent ; this 
lobe occupies the middle two-fourths of the length of the inner margin, 
and is thickly clothed on its surface and fringoil at its free edgo with 
firmly attached, long, and somewhat raised modi Hod scales rendered conspi- 
cuous by their rich dark brown colour and satiny lustre ; the outline of this 
turned up lobe is marked out on the uppersido by a curvilinear groove. 

Posterior wings tailed, suhejuadrate, with four distinct margins, viz,, 
a strongly anJ irregularly arched anterior margin, nearly straight external 
and j)osterior margins, and an inner or abdominal margin, marked out by 
the obtuse-angled apex, the tail, and the wcll-raundod anal angle ; with a 
black oval sexual mark, divided by the submedian vein, near the anal 
angle ; costal vein short and straight, terminating before,* and the first 
branch of the subcostal which originates close to the base of its vein ending 
beyond, the middle of the length of the anterior margin, the second branch 
being given off before the middle of the discoidal cell and extending into 
the apical angle ; ' discoidal’ vein in the same straight or slightly curved 
line with the subcostal ; discoccllalar veinlet sinuous ; the third median 
veinlet produced to a conspicuous tail. 

Antenna) line and distinctly clubbed. 

Female unknown. 

No'^ Asiatic genus of SATTEiNiti presents us with any approach to the 
rem^^able arrangement of the two hindermost veins of the anterior wings 
descfibed above ; but, in the South American genus Antirrhoea, wo meet 
with idGfi](tioRlly the same arrangement, the first median veinlet in A. archaea 
and its congeners running back to the inner angle and the submedian vein 
" ending a considerable distance short of that angle, though not nearly so far 
short of it as in the Indian form, for which I propose the above name in 
allusion to theses-fetnarkable points of resemblance, reserving all further 
comparisons and comment until- I shall be in possession of specimens of 
the South American forms. 
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P. marshalU^ n, sp. 

S . Wings above dark Tuscous suffused with rich deep violet. 

Anterior wings with an outwardly and forwardly arched subcrescentic 
pale violet or mauve band commencing beyond the middle of the wings 
at the costal vein, terminating at the inner angle, and crossed obliquely by 
a scries of three small white s 2 )ots disposed in a straight line parallel to the 
outer margin and placed upon folds of as many consecutive cells, the last 
being between the two anterior median veinlots. 

Posterior wings relatively longer-tailed than in ismene 

(Cramer) with the membranous parts of the divergent tai^alinost wholly 
formed by the produced wing-membrane of the interspace between the 
second and third median veinlets, a very narrow anterior membranous 
edging only being contributed by the interspace next in front ; and with 
rather more than the basal two-thirds of their length in front of the dis- 
coidal and subcostal veins ochreous. 

Wings below ochreous obscurely striated with a deep^'r shade of the 
same colour, and marked with a submarginal scries of inconspicuous brown 
specks, the probable rudiments of ocelli. 

Length of anterior whig 1*16; whence expanse = 2'4 inches. 

The female will, in all probability, prove to differ from the male not 
only in the absence of the sexual spot in the posterior wings, but also in 
having the inner margin of the anterior wings straight and neither lobod 
at the base nor turned up in the middle, and the hrst median veinlct and 
the suBmedian vein of the same wings normally arranged and developed’ 
and directed respectively to the outer margin and to the inner angle after 
the manner usual amongst butterflies. 

Hab. Trevandrum, Travancoro, South India. Described from four 
specimens of the male, one, the typo, recently purchased by the Indian 
^luseum, and three belonging to Captain G. F. L. Marshall, K. 
whom I am indebted not only for the opportunity of describing thMi'|iijjer- 
csting insect, but also for permission to dissect one of the specimens,^ his 
collection. 

P. S — The species of the genus Elyninias alone the same 
disposition of the three anterior veins of the posterior wings. 
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Journeys and Journals of an Indian Geologist. 
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This work, while full of matter which may , *1011 of 

readers generally, will peihaps have an especial value”u 5 ?' ^ ■ ac- 
quainted with the better known parts of India, and with them on ouch 

persons will be interested in comparing their experience with that the 
author, and in supplementing their own knowledge with the account of what 
passes behind a veil which they have never penetrated, 

“ We can only allude to the many telling pictures of Nature in her more 
unfamiliar aspects; curious facts and discussions on vexed points in natural 
history; notes on the economical products of the country; traits of native^ 
character and manners, with other interesting matter, which, though scattered 
broadcast through the volume, is traceable by means of the index. * * * « 
it will, we are convinced, long hold its place as a valuable work of reference 
on the regions of which it treats,” — Athemeum. 

‘•The importance of the labours of the Geological Survey in India can 
Starcely be over-estimated, preparing the way as they do for the more speedy 
dvilisation, as well as'sqvealing to us the real riches, of a great country. What 
these labours are may in a measure be gathered from the now published record 
of Mr. y. -Ball's life fof the last fifteen years, amid the jungles of India, as one 
of the, G^ogical Staff. * • * * it shows how professional duties of no 
'Ba$;an order and often sufficiently arduous were attended to, and how still time 
was found to note, in addition, the habits of the tribes that were lived among, 
and to gather up the plants and animals that were met with. * * « • 
Mr. Ball appears to have laboured both in and out of season, and as the result 
we have a work which forms an important contribution to the history of the 
fairest possession of the British Crown.*’ — Times. 

“ This work is the day-to-day record of the experiences of a scientific man in 
parts of India which are little known even in these times of general travel and 
research. * * * « He puts down plainly what he sees, has no theory to 





serve, and here and there he incidentally gives an account of the people and 
their ways of life which is more to the purpose than a whole deskful of reports 
written in the usual official style.” — Pall Mall Gazette, 

‘“Jungle Life in India,’ by V. Ball, presents us with pictures of life and 
scenery in places that do not altogether lie on the beaten track of travel. The 
author is a geologist, and, as might be expected, he describes the geological 
structure of the various parts of India he visited. * * « « Though he is 
not exactly a sportsman, yet his stories of sporting experience are pleasantly 
told ; his descriptive passages, indeed, are as a rule remarkably fresh and pic- 
turesque.” — Daily Telegraph, 

“On taking up this work we thought that seven Hundred pages of jungle 
life and geology might be too much of one subject. .On laying it down after a 
careful perusal, we may fairly say that we could hardly wish anyjihing omitted. 
This is a record cf work of a peculiar and scientific kind, carried out in 
the teeth of great obstacles, manifold privations, and trials of climate. 
And the story is told in a simple, straightforward, and unaffected 
style. • • ♦ * But whether we judge the book by the varied scenery 
traversed, or by the odd sights witnessed, or by the description of the native 
as he appeared in his undress without varnish or veneer, or by the general 
style of the narrative’ ran recommend this volume as picturesque, new, and 

original, and car y that, if the life of a pioneer in the jungles is ever to 

be brought home to the untravelled Englishman, it can only be by such 
journals, which are worth a bookshelf of flimsy sketches and of flying tours.” 
— Saturday Keview, 

“A small library is contained between the covers of ‘Jungle Life in India,* 
a stout and imposing, not to say formidable, volume closely packed with 
various information, embellished with numerous illustrations, provided with 
' several appendices, furnished with the useful addition of a map, and invested 
with an air of complete finish by means of a ‘general index.* ♦ * * ♦ 
May be consulted with a certainty of entertainment and with fair probability 
of enlightenment by nearly every class of readers.” — Illustrated London News, 

“This is a difficult book to review, or at least it is scarcely possible in short 
space to convey any adequate idea of its contents. * * * * He is a goed 
observer, and he has much to tell us that is interesting ia the plant and animal 
life of the jungle, the antiquities and architectural monuments met with, the 
character, condition, and habits of the various types of natives, and not a few 
good hunting stories. ♦ * * • The volume contains a number of. jpccellent 
illustrations and a map, and altogether it is a valuable contribution ^o sL know- 
ledge of various aspects of our great Asiatic dependency.”— Herald, 

“Even those who have resided in India will find a good dea^ of interesting 
matter in this voluminous work. The position of Mr. Ball 10*^0110601100 with 
the geological survey of that country took him to many remote" districts, where 
he made acquaintance with strange people, and even stranger customs. But it 
is his scientific knowledge which removes the author out of the usual category 
of Indian travellers. * * • * We cordially recommend this important 
and ably- written work to all interested in the land of Ind.” — Globe, 

^ r 



“Of the many volumes published about the British possessions in Asia not 
one of them appears to us to go over the same ground as Mr. Ball’s ‘Jungle 
Life in India.’ * * * « One great charm of this journal lies in its many 
touches of nature. One feels as one reads it that for a moment they are with 
the journalist as he travels through some jungle, wanders along the bed of 
some mountain torrent, or explores some new coal-field big with promise. As 
a p>ersonal narrative it is full of life, and what it may want in precision is more 
than made up by the vivid pictures it presents.” — Nature, 

“Most Anglo-Indians find time to write more or less bulky official reports, 
which a paternal Government prints with the most zealous regularity; but 
few have the opportunil^r-pf travelling over so extended an area as Mr. Ball, 
and fewer still find tim^, after the day’s work, to keep so lively a record of 
their travels as he has done. ♦ ♦ ♦ * In spite of the scientific character 
of Mr. Ball’^ previous jy^itings, the general reader may be assured that he 
will find ‘Jungle Life in India* a most readable and amusing work, while 
the Anglo-Indian statistician will discover new facts and o1:>servations of im- 
portance regarding some of the least known districts of Hindustan. The 
‘ gct-ui3* of the book is handsome and the printing excellent.” — Academy, 

“This work is exceedingly creditable to Mr. Ball’s industry and energy. In 
an enervating climate like that of India, and with the hard work which falls to 
the lot of a conscientious member of the geological staff, he might well be 
exci^sed if he attended solely to his professional business, and devoted his 
leisure to rest and idleness. But Mr. Ball is too cnthusiabtic an observer and 
student of science to find pleasure in mere idleness; and the result is a collec- 
tion of notes of real value on many points quite outside his own irmne^ate 
sphere of work. He has many things to tell us that are well worth Icnowing, 
and his volume must be regarded as a valuable addition to a knowledge of 
India — country and people. ♦ ♦ He is a wide and excellent observer, 

and the result of his observations, as recorded in these pages, will well reward^ 
a persevering and attentive reader.” — Statesman, 

“Mr. Ball has given us a huge, handsome volume in his ‘Jungle Life in 
India.’ * ♦ * * Mr. Ball writes in admirable style and temper, always 
clear, vivid, simple, with wide-minded sympathies for all nations and human 
nature. ” — Whitehall Review, 

• 

“Mr. Ball’s noble volume of seven hundred closely-printed pages, illustrated, 
is all and much more than its first title indicates. * * * * Mr. Ball has a 
scientific nfind, and he does not fail to record everything likely to contribute 
to the stiore of the man of science. He is also a keen observer of men, and 
rarely a week passes in which he has not some specially interesting experience 
of native life to chronicle. ♦ * ♦ * The book is handsomely published, 
and will make an attractive reading library volume .” — Homeward Mail, 

“The title of the volume gives good indication of the nature of its con- 
tents. ♦ * ♦ The business of the Geological Surveyor leads him by 

devious tracks into out-of-the-way regions often unvisited by ordinary travellers. 
He is necessarily a practical observer, and if he be also a man of wide sym- 
pathies with nature, he has exceptional opportunities of collecting information 
on very various subjects. If, then, he has the grace to reserve his severely 
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scientific geological descriptions and discussions for their proper place else- 
where, and if, moreover, he has the power of writing what shall be easy 
reading, we may expect his journals to be fraught with great and varied inte- 
rest. All these conditions are fulfilled in the present instance. The geologist, 
zoologist, botanist, ethnologist, antiquarian, philologist, student of human 
nature, and sportsman, will all find pabulum for their several appetites,^ the 
information being given at the same time in such a way as to render it suitable 
and acceptable to the intelligent and general reader.** — Dublin Daily Express » 

“ Life in India has been presented to the British public under many aspects, 
but, so far as our recollection reaches, never under that which has been so 
minutely and faithfully depicted by Mr. Ball. He purposely avoids political 
discussions, and seldom alludes to administrative details except when he is 
driven to complain of the insolence and incapacity of the native police. As an 
outsider, only partially recognised by official dignitaries, he was peculiarly well 
qualified to describe the natives in their normal, work^a-day habits, as they 
associate with oni another when there is no Sahib present 
them. Mr. Ball was a member of the Geological Survey, and 
of the working of nature, whether animate or inanimate. ♦ 
however, of the less importance that Mr. Ball’s portly volume is certain to find 
its way into every Anglo-Indian library and book club in the country,**T^ 
Madras Mail, . . • ‘ * 
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** So far as our memory goes, no work of an equally exhaustive character on 
the geology of Hindostan has ever previously issued from the English ptess. 
Mr. Ball also shows not a little acquaintanceship with botany and natural 
history, while his style is so lucid and happy that the reader must be heavy 
brained indeed who feels weary before coming to the end of the volume, 
bulky as it is. The descriptions of the various groups of islands around the 
Indian littoral will introduce even the most travelled Anglo-Indians to places 
and peoples aS new as they .are interesting.** — Civil and Military Gazette 
'•(Lahore). ' * 


“ This work contains much more solid information than the majority of books 

of travel or adventure; and it is a pleasure to find a boolc 'w^ten'-in so 

simple and ungamished a style by one who has had the. education to know 

how and what to observe.** — Field, . ' 

' ' 

** It is impossible in a notice like the present to do 
amount of information on geological, geographical, etfi...^ , 
and botanical subjects contained in this large volunfe.*^*! , 
thoroughly scientific and earnest work, to the nature of the co^td 
the popular title affords no index.** — Geographical Society's 'Monthly Eecprd*'' 

“ Mr. Ball seems to have the art of seeing things in 
lasting and human interest. * « « * He has pi 
and interesting work, and we hearUly commend 
Englishman (Calcutta). 

Mr. Ball’s story of his life in the Jungles of India 
interest by every naturalist.** — Jbis, 
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VI JI . — On thejjasi and inesent Water supplies of Oalculia^^By 
AtiEXANdeh Pehieb, P. I. C., F. C. S., London and Berlin. 
... • 

At tbo present day it is I believe universally acknowledged, that every 
town should be provided with .a pure and sufficieirt suj)ply of water for 
drin^g, domestic and sanitary purposes. If the quantity be not ^ulHcieut 
or ir the quality be not good, it may be safely assorted that injury, 
moi^^^»4ei!|y>rofound, to the general health of its inhabitants will bo tho 
consequence. Tho very great importance which is attached to tho quality 
and quantity otihe water supply of towns, is clear from the prominence 
which this has attained throughout the civilized world during tho 

the present paper, it will bo my purpose to contrast 
tha water employed in Calcutta in former years (before 
‘on of the present hydrant water) with the supply as it has 
be& ^^nce the introduction of the Hooghly water, which is collected and 
filtered then distributed by tho hydrants, etc. It will be 

mj deilcient in quantity, and 

filthy in qual^y, whilst the present supply, though perhaj)s 

not quantity %»^it ought to bo, is in quality very good and 

whoh 

eding to the discussion of the question of the two supplies, 
it will perhaps be well to consider what is the general history of natural 
waters, as this will enable us to understand some of the actual results which 
have been found b^ analysis. 





SG A. Pcdler — On the past and present [No. 2, 

TIjo primary form of natural water is rain, and although at first sight 
it might ajjpear that rain water should be very pure, yet it has been clearly 
shown tliat it is very seldom that such is the case, and that rain 
water almost always contains, as impurities, small quantities of organic 
matter, ammonia, and ammonium salts, derived from the atmosphere. 
In largo towns especially, the rain water is so impure, that it cannot be con- 
sidered a safe water supply for drinking and other domestic purposes. On 
reaching the ground the water becomes charged to a greater or less extent 
with the various soluble constituents of the soil, and ’ivith any other 
matters which may have accumulated in it. If it falls on land eitlier 
cultivated or uncultivated, it rapidly drains off, and finds its way into 
streams and rivers, which in the earlier X)arts of their course certainly, will 
be tolerably free from organic impurity, except that derived from any 
manure, etc. which may have been on the land. Unless the river water 
is subsequently rendered impure by the admission of sewage from towns, 
villages, etc., or by the admission of manufacturing refuse, it will form, 
generally speaking, a comparatively pure and wholesome supply of water. 
Ill some cases, however, such water is used by the inhabitants of towns on its 
banks, and is after use returned to the river in the form of sewage, which 
will bo charged with impurity derived from animal excreta, Housi hold and 
manufacturing jjef use, soap, and other filth. Water contaminateil in such 
a way is clearly unfit for domestic use. After returning to the stream it will 
perhaps in its course fowai’ds the sea become partially purified by slow oxida- 
tion of rthe orgi^nic matter and by the absorbent action of vegetation, but, 
as will bo subsequently shown this process of purification is an extremely 
slow one. 

In the case of rain water falling in towns such as Calcutta, it will, as 
pointed out previously, be impure from the presence Q5f'prganic matter, 
ammonia, etc. ; of this impure water a considerable projibmot^Ji^it as before 
shown will find its way into the river or into smaller strgaitMi Comjnunicatihg 
with it, but another portion will be collected in the tanks, w%ich are dug for 
this purpose, and a third portion after percolating thvougflf the soil w}ll fiui. 
its way into numerous shallow wells. These tanks and shallow may 
therefore be consitlered as being merely pits for the accumnlatioh^of'crrai<iage^ 
from the immediately surrounding soil. In the case of Calcutta the, town 
is densely populated, and as the manners and customs of the native inhabi- 
tants are in many respects very priinitivfe,* the soil musj^li^dvibably 
charged with excretal and other ref uscj so that the water wfiSn reaches 
the tank or well, will be largely contaminated with the impurities deri- 
ved from these sources. In the absence of any system of drainage, as was 
the case in Calcutta some years ago, such tank or well water could o'nly 
* Angus Smith on Air and Bain. . 
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after use be thrown on the surface of the ground, or into the nearest ditch, 
from which it would either run or percolate into the tank or well a 
second time, and would naturally be in a still more impure condition. Such 
would appear to be the natural conclusions as to supplies of water derived 
from rivers, and from tanks and sh.allow wells in towns, and it will bo snb- 
setiuently seen that the (juality of the llooghly river water, and of the 
water of the tanks and wells within Calcutta, as deduced from numerous 
analyses fully bears out the above suggestions. 

In speaking of the former supply of water to Calcutta, I have assumed 
that it was conliiied to the various tanks and wells distributed throughout 
the town ; for though there is no doubt that the river water was used consi- 
derably by the inhabitants who lived nt-ar the banks of the river, yet tho 
greater number of the inhnbitauts living as they dul at a distance from tho 
river, must have depended for their supply of household water on the tanks 
and wells nearest to them. Tho inoclern water supply of Calcutta which we 
have to consider is of course the i looghly water collected at Pultah and, 
after filtration, etc., distributed through tho ordinary mains. 

For the purposes of t his paper 1 have not thought it iiecessary to analyze 
allirhe tank and well waters in the town, which amount to. many hundreds, 
but as I hayelexamined 200 samples, some from the crowded distriets of tho 
northern part of the tovui, and some from the open maidan, I,, think a fair con- 
clusion can 1)0 derived from them. F have also to mention, that a very largo 
number ^f tbo well and tank waters which I have analyzed, have b(jeii 
noticeable for their had quality, and for having apparently given rise to 
disease of one kind or another to the persons who were living in the neigh- 
bourhood. Therefore the numbers usually obtained rcprescuit tho bad 
rather than the good waters of the old s\ipply. 1 should however wish 
to point out, th^there is every probability, that tlio water in tho tanks and 
wells now, a'much better quality then formerly it was, for by the jiHisent 
system of drainage and conservancy, a vast amount of excreta and filth of 
allliinds isVcnioyed from tho town, which informer days must have remain- 
ed to choke up tl|p soil, and to render the tank and well water very much 
*ini>ri^i<nj^ttro than at present. 

^ . fSvSl. attempt first to shew, that, when the inhabitants of this town 
depended for their water supply on the tanks and wells, the quantity was 
decidedly insufiicient during j^t least one half of the year. 

,,Witib.^g|r3. to the necessity of a suflieient supply of water being given 
to a, to wi>‘|oF. domestic and sanijbary purposes, a well known author on Hy- 
giene, writes—* 

“It was -there shown that want of water leads to impurities of all 
kinds j the 2 )erson and clothes are not washed, or are washed repeatedly in 
* Parkos’ llygionc, Jth edition, p. 37. 
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tho same water ; cooking water is used scantily, or more than once ; habi- 
tations become dirty, streets are not cleaned, sowers become clogged ; and 
in these various ways a want of water produces uricleanliness of the very 
air itself. 

“ The result of such a state of things is a general lowered state of health 
among the population ; it has been thought also that some skin diseases — 
scabies, and the epiphytic afEections especially — and ophthalmia in somo 
cases, are thus propagated. It has also appeared to me that the remark- 
able cessation of spotted typhus among the civilized and cleanly nations, is 
ill part owing, not merely to better ventilation, but to more frequent and 
thorough washing of clothes. 

“ Tho deficiency of water leading to insiifllcicnt cleansing of sewers has 
a great effect on the sjircad of typhoid fever and of choleraic diarrhoea ; and 
cases have been known in which outbreaks of the latter disease -have been 
arrested by a heavy fall of rain.” 

In judging of the quantity of water necessary to be su 2 >plied to tLtown^ 
notice must bo taken of the purposes for which the water is used. These 
we may roughly summarise by sajdng that water is required for drinking, 
cooking and the 'washing of [icrsons, clothes, utensils and houses, for "the 
Hushing and cleansing of sewers and drains and for the water^fij^ of streets, 
for the drinking and washing of animals, the cleansing of carriages and 
stables, for trade purposes, etc. 

From European statistics given by tho^ authority just quotedi it would 
appear to bo generally admitted, that a fair allowance of water for the pur- 
poses above enunierated is 25 gallons per head of iiopulation per day. Thus 
taking some of tho largest towns in England and including Paris, each in- 
habitant receives 27 i gallons per day ; the average daily sup^dy of Idi English 
towns of second rate magnitude was 21 gallons per head, and that of 72 
English and Scotch towns was found to be 2G’7 gallons j^er inhabitant. 

Let us now see the amount of water available in Calcutta during cck*- 
tain jjortions of the year when the old supply was depended Upon. Thu 
tanks and wells in any town can of course only receive their supply of wat^] 
from rain, and the rainfall of Calcutta is so unequallj^ distribSjb(^<.tImt 
almost three quarters of the whole fall takes 2>lacc within 4 montbj^.thu 
year, whilst within G months, ten-elevenths of the rain falls. Thus the 
annual rainfall of Calcutta from 49 years’ observation, has been found to bo 
65*85 inches, and during the months from November to Ap^/iiiejusive, 
only 6 03 inches fall on tho average. * 

If we exclude from our calculation the months of heaviest rainfall, 
when tho water would almost entirely run off into the river and be 
lost, and assuming for a moment that during these six months from Novem- 
ber to April, the whole of tho water which foil could be collected and 
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stored for use ; then knowing that, according to the last Calcutta Census, the 
density of the population was 109 persons per acre, it is easy to calculate 
that each person could receive but G*8 gallons oi fresh water daily. In all 
probability, however, not one-fifth of the rainfall finds its way into these 
tanks and wells, and this would leave the inhabitants less than gallons 
of fresh water per day during the hot season of the year. In the Cooinar- 
tolle Section of the town where the density of the population is 214 per 
acre, this supply must bo reduced to one half or to about three quarters of ii 
gallon of fresh water per day. 

If even we were to assume, that it was possible to store np iho water 
which fell during the rains, for use during the dry season of the year, 
and granting as before that one fifth found itj waj’ into the tanks and 
wells, even then each inhabitant of the town could not have had more 
than 0 or 7 gallons of fresh water daily, and an inhabitant of some ])artK 
of the northern division, could not have had more than 8 or 4 gallons. 

*.-:The conclusion seems to me to be inevitable, that at the time when 
Calcutta depended for its water supply on its tanks and wells, the 
inhabitants must have, used the same water over and over again though of 
course without knowing it, not only for such i)urpoS6S as bathing, washing 
clothe^ et(^*but probably also for cooking and even (or drinking, and it 
would also ^ appear that there could have been absolu^fly no water for 
necessary sanitary measures. 

That Calcutta, under thcso^circumstances, should have had a high rate 
of mortality is scarcely surprising. ^ 

I will now endeavour to show that the quality of the old water supply 
was even less satisfactory than its quantity, and that in a largo number of 
instances of tank and well water, if not in the majority of cases, the water 
was, and still is, simply sewage, sometimes concentrated, sometimes dilute. 

That impure water may be the source of disease is, I believe, now 
admitted. DU all hands, and if confirmation were required, abundant evidence 
tp this effect is given in the various reports of the Rivers rollution Com- 
jjjpissioneriin Enghuid. The researches too of Cliauveau, Biirdon, Sanderson, 
K^^i^nji'Otbers scarcely leave room for doubt that the specific poisons of 
«th^'^ 9 ^CE^d zymotic diseases consist of organized and living matter ; and 
it is now certain that water is the medium through which some at least of 
these diseases arc propagated. There docs not appear indeed to bo any 
doubt j whatever that such diseases as cholera, typhoid fever, dysentery and 
diarrhoea may bo produced by drinking impure or infected water. An excel- 
lent and most conclusive instance of the propagation of typhoid fever by 
water from one infected case near Basel in Switzerland is admirably de- 
scribed by Dr. Hagler, and is given iu the sixth report of the Commissioners 
above referred to.. 
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It is then evident that, in the analysis of water, the point to be aimed 
at would be, the detection of the presence of those impurities whether they 
be of the nature of germs or not, which would give rise to the diseases just 
mentioned, but unfortunately in the present state of science, we are quite 
unable even to say with any certainty whether such germs of disease will ever 
be isolated, and it is therefore clearly out of the power of the chemist to 
detect their presence in any sample of water. Failing therefore in this 
endeavour, the chemical analyst has to rest content with the detection and 
estimation of other substances, such as organic nitrogenous matter etc., 
whicli cannot be present in water, unless it has j)reviously been in contact 
with the various forms of impurity, which we denominate sevvage; and if 
such bodies are present in quantity, it is fair to infer that these gcims or 
other bodies which produce the zymotic diseases, and which are undoubted- 
ly present very frequently in sewage, may also be present in tlie sample of 
water. It has also been clearly shown, that in many instances water which 
is impregnated with animal or vegetable organic matter, even assuming 
any spcciiic poison to be absent, will give rise to various unpleasant 
symptoms, such as diarrlnea, etc. It is therefore cpiite permissible and 
necessary to condemn any sample of water which is to ho used as a potablo 
or domestic supply, if it contains any quantity of organic matter, more 
especially if the organic matter be of animal origin. 

The methods of water analysis have been improved very greatly during 
the past ilfteen years, but even now there ^is a very warm discussion being 
carried on as to the res 2 )ectivo merits of at least three distinct processes, and 
opinions dilter materially as to which method gives most accurate and relia- 
ble results. The two methods for the determination of the amount of organic 
mjitter present in water, which have met with tlie greatest amount of 
support, arc those of Professors Wanklyn and Frankland. 

The method proposed by Prof. Wanklyn, which consists in the conver- 
sion of the nitrogenous organic matter into ammonia by boiling with an 
alkaline solution of potassium permanganate, has the immense advantage 
of being quickly performed with tolerably simple apparatus, and a wIioIq 
water analysis by this method docs not occupy more than a-fegrjiours. 
Against this method* there is the well recognized fact, that it somcfipies fails 
to detect and estimate the whole of the nitrogenous organic matter present 
in the water. It is therefore possible that a water may escape the con- 
demnation which it deserves, but I believe it is generally accepted that 
a water which is condemned by this process must be really of very bad qua- 
lity. 

The method of analysis which was introduced by Dr. Frankland is 
an extremely elaborate one, and requires the use of very delicate and expen- 
sive apparatus. The greatest drawback to this process is however, the 
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amount of work and time which is required for it, as a satisfactory analys's 
by it cannot be pofformcd in less than 1 or 5 days. On tlio other hand tlie 
results obtained by Frankland’s process arc eminently trustworthy, and the 
character of a water is determined by it with great precision. 

As I have been obliged to perform the work of analysis of the tank and 
well waters of Calcutta during the spare time from my current duties, and 
as some two hundred analyses had to be made by my own hands, it was 
clearly impossible for me to use Frankland’s more accurate process, and I^vas 
Compelled rather against my own notions of scientific accuracy to work with 
Wanklyn’s process, which as I have pointed out is not so trustworthy astho 
other. In addition to this reason, I found that my predecessor in the olhco of 
Analyst to the Cor])oi‘ation had been in the habit ,of testing the Calcutta 
hydrant water by Wanklyn’s process. As 1 had to carry on this method of 
analysis on behalf of the Corporation, this therefore formed a very intelli- 
gible standard of comparison for my work with the former water supply 
of Calcutta. In addition however to these analyses of the hydrant water, 
as will be seen subsoipiciitly, I have carried out for the last four years 
monthly analyses of the hydrant water by Frankland’s process, and it is 
tij)on these numbers that 1 shall base my coiiclusioiisi as to the character 
and quality of the present water supply. 

Jn VVaqklyii’s process there are two i)rincipal determ inajj^ions. The first is 
the estimation of the free ammonia present in the water, aiid of the albumi- 
noid ammonia obtained by distill^ition with alkaline pc/tassium j>crmanganate. 
In India, J have frequently combined these two processes, and the ammonia 
R-'oTii both is called the “ Total Ammonia.” The reason why these two pro- 
cesses have been combined is, that in almost every case when I have tested 
the potable waters of India for free ammonia, I have found it to be almost 
entirely absent. The fact a])pcars to be, that at the very high temperaturo 
which here obtains, the ammonia oxidizes with such extreme rapidity, that if 
any free ammonia were present at the collection of the water, it would become 
partially or wholly converted into inorganic nitrogenous matters before tbo 
analysis could be performed, or, if the whole of the free ammonia were not 
thus ^a^iidi^ed, the changes which go on from day to day arc so great, that 
for any true com2)arisoii in respect of this coii.stitiient between the .sam- 
ples of water analyzed, it would be necessary to analyze them at dclluito 
intervals after collection. The “ total ammonia” then, which is spoken of 
subsequently, is the free ammonia present, if any, added to the ammonia 
produced from the nitrogenous organic matter by the oxidizing action of 
alkaline potassium permauganate. As pointed out before, it frequently hap- 
pens that the whole of the nitrogenous organic matter pre.scnt in the Avatcr 
is not decomposed, and therefore the numbers obtained always represent the 
minimum amount jof impurity which can be present in tbe water. 
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Professor Wanklyn says with regard to this method of analysis, that 
by the aid of the ammonia process, we are now able to divide potable waters 
into three broad classes : 

(1) Waters which are of “extraordinary organic purity,*’ u., those 
which are almost free from any nitrogenous organic matter, and which con- 
tain less than 0 05 parts of albuminoid (or total) ammonia per million of 
water. 

(2) “ Safe waters,** which are devoid of any excess of nitrogenous 
organic impurity, and which contain from 0'05 to 0*10 parts per million 
of albuminoid ammonia* 

(3) Waters which are “ dirty,” <?. charged with an abnormal quantity 
of organic matter, and yhich contain more than 010 parts of albuminoid 
ammonia per million of water. 

The second important consideration is the determination of tho 
amount of chlorine present in tho water. Chlorine occurs in potable water 
in combination with several metals (as chlorides), such as sodium, magnesium, 
calcium and possibly potassium. Tho amount of chlorides or of chlorine 
present in drinking water is in itself of little importance, for as most people 
are aware, common table salt i.s simply sodium chloride, and this substance 
is a necessary ingredient of our food. The water analyst determines tho 
amount of chlorine present in water because the presence of this silbstanco 
in water is in most instances a clear indication of contamination by sowago 
in some form or another. 

It will be understood how this is the case when we consider that rain 
water, which iS'the source of all water supplies when collected in the opeR 
country and at inland stations is practically free from chlorine. jDrink- 
ing water also which is uncontaminated by sewage is comparatively free from 
this substance, but sewage and urine,* are highly charged with chlorides, of 
which common salt is probably in largest quantity. If then a given sample of 
water contains no chlorine or very little, it cannot have been in contact with 
sewage, but if any considerable amount is present in a water, which is 
known not to have come from a tidal river or from any geological for- 
mation where deposits of salt are found, such a water would be viewed 
with the gravest suspicion, and if this were supported *by other 
evidence, tho water would at once be condemned. Unpolluted river and 
spring waters usually contain less than ten parts of chlorine per million 
of water, average town sewage in England about one hundred and ten 
parts ; shallow well water may contain any quantity from a mere trace 
up to 500 parts or even more. Tho amount of chlorides is scarcely 
afEected by any degree of filtration through soil ; thus tho effluent water 
from land irrigated with sewage contains the same proportion of chlorine 
* Human urine contains about 5000 parts of cblorino per million of liquid. 
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aa the sewage, unless it has been diluted by subsoil water or concentrated 
by evaporation. 

As an illustration of the quantities of total ammonia and of chlorine 
as chlorides found in samples of good or fairly good drinking water, I may 
quote some numbers taken partly from Prof. Waiiklyn’s work on water 
analysis, and partly from other sources such as tlie liivers Pollution Com- 
missioners’ Reports. The numbers given in the following table show tho 
number of parts of total ammonia and of chlorine in every million parts of 
the water, and the samples of water it will be seen are selected from a variety 
of sources, such as lakes, rivers, wells, s|)rings, &e. 


DuscuicTioN or Watkji. 


Total Annnoiiiii j Chloriiio ]».'irts 
I'uAh ])cr i per inillioii 

iinillion of water. of water. 


London water, Kent Company, 

„ „ Kew Kivor Com pan j*, 

Crlftsgow water from Loeh Katrine, 
Itdinbnrgh town water, 

Manehestor towji water, 

(%estcT (Deo) town water, ... 
t)\ton ( Birkcnhcfid) town Avator, 
truildford water, 

C'at.Tham water from deep spring. 
Deep spring at Dorking, 

^Deep A Veil at Cliatliam, 


O'OU 

2:1 5 

0*08 

ir>*7 

008 

7-0 

0 07 1 

1 1*8 

007 

9 0 

0*07 

;Vi) 

0*02 


001 

12*0 

0*04 

10*6 

0*01 • . ' 


0*06 



« As an additional comparison of the quantities of “ Total Ammonia” 
and of Chlorifio, which a good potalde water should yield, I will quote tho 
amounts of these substances which liavo been obtained during the last 
four years from analyses of the Calcutta Hydrant water made twice in 
each week. In the following table there arc given the average results 
obtained for each of the last four years, as well as the general average for 
the whole of this period. 


Calcutta IT y dr out Water. 



Average 1870, 

„ 1877, 

„ 1878, 

„ 1879, 

. Sums, 

Average^ 



No. of d«ys 
of Analysis. 

No. of Jays 
whi.n 

transparent 

and 

colorless.* 

No. of days 
when not 
perfectly 
filtered. 

Total 
ammonia 
in parts per 
million. 

Chlorino 
in ])ai*ts per 
million. 


166 

137 

18 

0*037 

10*G5 


104 

72 

32 

0*016 

10*40 

mmrn 

103 

76 

28 

0*034 

8*37 

««• ••• 

103 

91 

12 

0*035 

8*60 

••• ••• 

466 

376 

90 

0*152 

37-92 


116 

94 

22 

0*038 

9-48 


* 'When exuinixicd by transmitted light in u tube three feet in length. 
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In passing I may hero remark, tliat a comparison of these numbers 
Avlth those of the previous table, shows that the present water supply of 
Calcutta is really of excellent quality, and that very few of the good 
waters selected from those given in the works alluded to, are as pure as 
our hydrant water. That the purity of the hydrant water as determined 
by this process of analysis is not merely exceptional, is clear from the 
close agreement of the results of each year with the average of the four 
years. It will also bo noticed that the hydrant water will fall in class 
one of Prof. Wanklyn’s classification, as being a water of extraordinary 
organic purity. 

On the other hand as examples of waters which are considered in 
England to be exceptionally bad, and which are at once condemned as 
sources of water for domestic purposes, and as examples of the results 
obtained from sewage, I may quote the following from Prof. Wanklyn’s 
work on water analysis. 


DiiscuirTioN or WAXiiit. 


Total ammonia 
parts per 
million of water. 

Chlorine parts 
per million 
of water. 

Uiililtorcd Thainofl Water at Hampton Court, 



11-4 

„ Tlijnnos water at London Bridge, 



171 

Well at Look Workhouse (Staffordshire), 



71 

Well in Windsor, 


1*28 

800 

Well in Kton, ... 

I'uiiip ill Drapers Hull, London, 



80*0 



» 

„ „ Bishopsgate St., London, 

„ „ Goodge St., London, 

... 


1770 

„ „ Oxford Market, 

... 


474*3 

Sample of Sewage, 

... 

1710 

141*4 


In addition to these examples I have analysed the Calcutta sewage 
by the same process. Thus on December I8th, 1877, samples of sewage were 
collected at each hour from 6 a. m. to 6 i». M. at the Pumping Station, and 
the amounts of total ammonia obtained from three of the samples showed 
84 0, 87*0 and 145*0 parts per million of water. The average* amount of 
chlorine was 170*4 parts in the same volume. This shows a much more 
concentrated sewage than that analysed by Prof. Wanklyn, but it is fair 
to state that the three samples of Calcutta sewage were of extreme con- 
centration, and of a most repulsive and disgusting character. 

If we take the first two tables above given as representing good drink- 
ing waters, and the last as representing sewage, either dilute or concentrated 
as the case may be, we are now in a position to understand the meaning 
of the numbers obtained by the analyses of two hundred samples of 
Calcutta tank and well waters, which are given in the tables below. 
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I have previously noticed the three standards of purity suggested hy 
Prof. Wanklyn, but as in the case of these Calcutta tank and well waters, 
we shall be dealing with very impure samples, it will bo well to adopt some 
standards of greater impurity? than before given. I think it will bo 
well within the mark to consider, that any sample of water which pro- 
duces more than 10 parts of total ammonia should be classed as a sewage 
and not as a water, and that if the amount produced is between 10 and 
6 parts, the sample may be called a dilute sewjigo ; from 5 parts to 
1 part we have a water considerably contaminated with sewage, and from 
1 part down to Prof. Wanklyn’s limit of O' 10 parts of total aninionia, 
we have the class of Dirty Waters, which represent water contaminated 
morfe or less with organic or sewage matter. lu the same way wo may 
adopt a classification of the amounts of chlorine present, and there is 
apparently no doubt that a Calcutta tank or well water which contains 
more than 250 parts of chlorine per million should be classed as a sewage ; 
that a water containing from 250 to 150 part.s of chlorine may bo looked 
on as a dilute sewage; that with from 150 to 100 parts of chlorine present 
wo have a water considerably contaminated with sewage ; and when from 
100 to 50 parts are i)resent a water may be said to be slightly contaminated, 
whilst if less than 50 parts of chlorine are present, the water may be 
considered moderately safe. • 

The first of the two following tables contains the results obtained 
from the analysis of the tank waters, and the second tlio numbers obtained 
from the well waters. The tables contain 9 columns, mo.st of wliich arc 
explained by their headings. Column 1 give? the date on which the water 
was analysed, 2 and 3 the locality from which the sample was drawn and 
the section of the town in which the tank or well is situated. Column 
4 gives the reason why my attention was called to the state of the 
tank or well, and which lead to the water being analysed. Column 5 gives 
a%ery brief description of the jihysical characters of the sample, prin- 
cipally as to colour, smell, presence or absence of solid matters in 
suspension, presence of animal life etc., and under this head it may bo 
mentionet^ that as most of the waters were extremely dirty and thick, 
the examination as to colour was made in a glass cylinder only six inches 
high standing on a white surface. Columns 0 and 7 give the amounts of total 
ammonia and of chlorine present in every million parts of water. Column 
8 gives the decision as to whether the water was considered fit for 
potable purposes or whether it was condemned for such uses, and the last 
column shews whether the tank or well has been subsequently filled up 
or dewatered. 

Most of these results have been submitted to the Health Oilicor to the 
Municipality in my capacity of Water Analyst, and it is due to the courfce.sy 
of Dr. McLeod that I am able to give the columns 4, 8 and 9. 



A. Pcdlcr — On the past and present 


[No. 2, 


.JUOp BtlAV 

-jou JO sosoJjiid 
ojqs'oinop joj po 
-mu . jpuoo Joi{]OTi \Y 

•IIOIIIJUI loj B^jud 

•.)ui.i()l4[) JO jiuv 

•uoijiim jod bjjinI 
i.'iiituuuiv 


d) 

a 

3 

TJ 

d 

6 

3 

■a 

o’ 

ia 

0 

a 

Q 

P 

© 

*1 






pu 


oooooc o o o o oo o o o o 
pppppfi pppppp pppp 


DCO-ft-ff kO O Oi CO T?cp»0 

iH r-l CO OC^OO 

S-^kOlO IN t> CO <N OI 

S O O O “ O O 10 d ' o o oo" 

J'^OO IN O Cp ^COCO 

MNINOI Ol d CO 05 Oi ^ O 


S S g 

iH N CO 


•d « ^ rO 


tT lT ®* 
o S'ci M 

11 il 


mm 

.2.3 g s-a-i 

•3 ft g 5c' 


am 

B *' *5 "m 'w 
hI o’^’S 

I 


■*2 - S ^ 

I /«“ 
^il-s . 

3 '3,1 ’a .2 
s^*p2 3 u3 

S J fa .tc § 

^ CQ 


i U 
•i II 

I'S u o' 

u 'a p*3 

- ed.2 

.§ 5 'Z 

I gt'-3 

O ” O 

ft o 

O O O 2 

.tS^ « , 

P 

11 : 1 

o S 


5 l-e^ 

“odd d-§ 3 “ 
.PPPPgO^ 

3 jSiTcS 

=< S'SPh 


’|o’ 
o 
a ft 
o M . 

^ 3 O O 

gJP ^ 

I'f 

6 a 


o o ^ ^ a Q p ^ ^ 


Wft« M 

o|o§ 
05 'ti OS 


0 8 2® 

1 »§«| 

a^erJowSsp 


gSft|«§^g '8 . 

litllfK I I 

■Misiai 1 


^'S I 

li'S-S 


ft 3 d « ft 

S M g 


S g g g r-c 

ft 

< 



1880.] 


Water supplies of Calcutta, 


97 


ouop SUM. 

•'jou JO Bosodjud 
oi'^souiop joj pa 
-uuiopuoo Joq-^oq^W 


Fillcdu{ 
Filled a[ 
Do. 

No. 33, 

a a 

13 

ll__ 

1 

1 d d 

1 PQ 

d d d 
PPP 

Do. 


•uoiqiin jad B^jJTjd 
.mijniqu jo -(juiy 

•uoqpui jod 

wiuouiuiv 


M p <p w 
fH »b (fa 
C» i> CD <M 


kD o <M o r-^ oa 

eo CO CO »0 

CO <M .-H eo 

"co >-*< “ "o o o "' ' 

d O O O P 00 

. 1 ^ ^ o ^ 

CO -i< CM C<l (N •“! 


g O 

E* : 2 l 


^ ^ ^ 
fH tH (U, 'm 

S 3 S d 
•xJ ri rd r ;3 

g g 5 § 


I? ;? I? ps 
c 3 ci cS d 


rn ^ C 

II 9 ^ 

“ te et> . 

iPii 

I II |.i 

a S ! 
o 

a o 

ci ^ 

o M . . 

'TS g o o 

gl®® 


_g . ^ 

I 'I S . S 

TS '/j fj 

^ ^ 

C -5 P ^ ^ 
ris ^ o 
S tT O p -3 

. g S g 2 

M ;; P'S 
^ a o P p te 


S g 6 '2 o a 
i e g 2 tog 
O PQ O O 


O* pqtf 


^ C3 ® ® 

^ il i 

m Ch ^ ^ 


-M C' ® 

g 

2 'g g 

CQ ^ S , 


5 ^ 5 z; 5 ^ ta M 


S'" S 

I il ^ 

S|«|,| 

lalS^al 

rh rh Q 


.|S«I 

a» a ^ 
a* a j-® iibj» 

IgV-J & 

WH 


al ft 

fl «J 


III I I o 
•E|-& B I .1 

■iif. I Sll 


S SS -.® 
. 4 . 'Jf 


I" I 



’tufc firers, 1S77 — Confined. 


A. IV'dlcr — On the pest and present 


[No. 2, 


ouop BUAV 


'i^on JO Bosodind 
OT^Bomop joj po 
■uraopuoo J0qioqA\. 

■uoiKjui jod B:ji«d 
ouiJoinQ JO •juiy 

uoiijiiu lod Bjjud 
Bjuoiuuiy I'R^oj^ 


o odd do d d d d d d d 

;3|ppppp p ppp pppppQPpp 


CO to O) ^ 00 A 
CO >0 kO GO O K-I 
Cl « r-l d Tji CO 


^dd OO tp d kp tp ^ ^ ip 

ib^ rH « O W lb IM o 

lO i» Cl k(S rH O CO Ol -1< 00 o o> 

COp-i d CO d kO CO CO 


2 ooocoo o ooo ooo 

O O O O f^i O tJ 4 O 00 TJI o 

S « o 1^ 00 00 b 


O O w ^ kO O 

b b b d b b 

i-H »H iH d d 




I 'S 

l.l 


- d -g 1 

^ Q ^ 
S io O * 

' -'ll 


S* '^3 
" s § ® 

Ills* 

*^ 11 “ 

4ja"9is,£i 

2 « H ^ so 


.t 

*'3 0.9 ® 

g & s §." s a-s 

= . S o a l^g-g ®|; 


■ CJ If 

5^3 g g 2^ g 3 

\itihhii 

2 3 


ESSll 

J 2 2 2- : 

5WWO P 


(h 5 ^ • 

60 w 00 ft 

•c ® 2 « ; 

PQ Pq P 


D d d d d 
DfiPfiP 


W MPPWW W MWM WOoOoooQo 


>k p< 9 g 

I I S 



1880 .] 


Wafer snp]>Ues of Calcutta. 

rX 


99 



-S S ft 
8 |^ 3 
•S a "'g 

•s s 

1 s-s iS' 

1 g-g*! 
pq ? 

&n 

2 cS 

I 

a 2 .S 
•S'Sfi 
'S, W) 

1-3 

*t> 


II " II 

« 4 - ^ ® 

J ’C 3 ^ ^ 

3^ ^rOtn O OD'-^SS 


'I'ilil 

.2 a s-g § 

tj 8 ^ *g ” 

. j " i ® =f 
Is g 

a P 'S 2 

-3 ft^ CD « « 
^ |> 


00 

I 


s 


O 

fi 


•i 

I 


O O O >5 


-'6 



p . 

•i-l _ 


•®-s 

^ 1 
s-s . 

ns p o 



11^ 

'S 

5 8 

II 

d 

1 

3 

g j« 

6S 

ft 

r 

ell* 

I’^p 

as 

P4 

J 

s| 

_ll 


O 

o 

M O 

o 

p 




'1 


S’ 

< 


s » N 


S 



Tank Waters^ 1877 — Concluded. 


Pedler — On the jp net and present 


•3ITIWX o^% o% 
ouop BltM 


•%o\i JO soBodjnd 
Oll^BOUlOp JOJ po 

-uuiopuoo JOt[^joi{^Y 


•uoimaijod 
ouiioiouQ JO • juiy 


^ ^ M 
Oi « (fl 


■uomnn jod 8:)it!d 
'eiiiouiuiy mox 


sifl ' 

. 

g.^ ' 

l|fr: 

llli ' 

« g “ 60 , 

-2 ^ 

1 ^ 15 f 

So £ i is 

C5 K 


S § 

a 2^.S ►h'* 

3 S a 

a *S 'S o ^ 'o 

R o a ‘w rt 

:< o 2 2 o S 

B S ^ S S 


I 

P 


8 

P 



Tmxk Waters^ 1878. 


1880.] 


WoUt of Qticutfit. 


ouop h’UAV 


■;oii .10 sosoilnul 
oi^jsoiuop joj po I 

uuiopuoo Joi[[oq,vV 


5 5 o d d d 

(3 sa p p p 


p p a p p 


•U01|[1UI 

aod oiiLiom,') 

•iiojiiiui jod 
tsiuoiuiuy 


Ci <M <M 

cb cb o 

l'- O 
'M 'M 


'g IS'l'S^ 

„ fl o cfl - 

tT ^ 

' g ^ O S o 

I N 

i I si 


= i^l:s^ 

1 'g g g 3 

3 c: ‘■' 3 * c;' 


j j2 , "3 S '*** 

J .3 Q CJ -Tj g P 
^ 2 . 
r S 5 

i 

i o 'ii '.fl o 
:n S3 2 3:=3 

w 


• 

■ 1 

d "d 

3 a 

t3r3 

pd d 

d n 


cn d 

UJ .2^ 

®pd 

pic* d 


|a 

r^' S 

7. 3 

C ^ 
pd S 

JS " 

pw 1» 


; i; o > « 

'r|= 3 - 3 “ 

j p? » rt 


3 ii rd 3 

g 1 .5 S 

p; 5 ^ ” g S' 

2 ^ 2 o P « 

o • m 


p 


•iiOFI->'’S ^ P O P P 


'p § ^ 'd S 

l 3 oT S P 


1 

N 

C3 

P 

Oi 

o 

O 

1 

ci 


fs 

s 

p 

• d p;3 

9 J 

W 

o 

p 

c^r 

CO 

i 

d 

fo 

■4 


94 


U3 

* 

4 


g 




a 



Tanh Wafers, 1S7S — Confinuech 


A. Pcdler — On the past anJ present 


[_No. ‘2, 


•JIUll'l Ol(!J 
OUOp Hl.'AV. 


•!jou JO bokoiIjtkI 
JOJ po 

-umopuoo jj 


P fi P P 


jods^jud oiij.io[HQ ^ S 

•itoi|piu jod R].n.*d P 

vuiouuuv ^ ^ 


3 

a* ,£4 


s - :z 5 

: 5? 2 -itf , 


; ? A (3 . A-’ 

! ^ p 6 i c 


" rt S d 

^ a 

. ^ -r 2 
ff If ,3 

f2 A 

3 3 




.a 

O 

d 


«ip 

P 

g 

to 


cS 




1 

f 



C4 

.5® 


^ 1 

.:g 

d 

(I w 


a 

cS 

C/3 -e 



•S 2 2 




• S? •■ 



1880.] 


Wafer sujyplics of Oaf cut ta. 


103 


0T{(J 0? 

I ouop Sl?A 

•qou .lo sosodiml 
I oi|souiop aoj pj 
j-^lu^lpuoo 

;o iiorpna 
JOcl ouj.i()[ip 


•aoptAv JO 

I iioi[pTu .i.)il spivd 
uiuuuiuiy 


I ri 

o £ 

o e 


o o 
fl A 


p fi ft 


o 

ft 


ft ft 






"ao“ 


to 

(M 

0 

01 


(^1 

w i> 


s g 


g S' 


(M 



I 

3 


I 

& 





ft ^ ft 

ft 

F 

A 

'T 3 

rt 

o 

ft 

•d 

g 

ft 


Chau- 

[ukor- 

illick’s 

3 

£ 

1 s' 
g. 3 

'p 

§3 

3 

1 

1 

ft 

•Td m 

g g 

2 S 

1 

2 « 

*’ 1 
" 2 ^ 

1 

ft 

c-r 

Ph 

A 

ft 

CO* 

OQ 

1 

g ^ eS ij .is 

«s 

R 

1 « 

1 § 5 §> 

rt ,05 

ft dft 
o ^ 


\a 1-4 1-4 


' § 

t-s 


d 4j? 

•H ^ ^ 

I ' " 



"S' 

w 


'S 

1 


S3'M 


s 

CO 


d 


Co-. ^ 

s a 

o 


O 


O 








18R0.] 


Water BUj[ipVm of Calcutta. 


105 


'X 


oq) oj 

ouop stiAV :^uq^\v 


•^ou .10 sosod.iud 
.n)souiop .loj po 
uuiopuoo 

•iiorqnii .loil squid 
ouMo|q, ) |o ‘-piiv 

■UOTl[lUl .TOd PIJ.TIld 

riiiouimv P’V'Ji 


aU 

ij 




to 


lO 


II. 


C r. -21 

^ pt ^ 




CO 

(M 

bo “o' 

o cc 

fH 6 


S I 

.a> o 

I 

r— iS •« C3 

■g s-^ 6 

3 -a 


* ? J S 

1 2 § 
' C rC ^ '/T 
^ CJ .4 £ ■{> 

« g 2’2 

•3 .M '2 A 

^ JP P. 

C So < 


c: 7i 

i? 

-p i ^ 
S « 


A 


CO 

6 


fi Q Q 


CTi 


a B 


c 

o 

cb 


I 


o o 

p 


o o 
to o 
1 ^ 6 
£:r; 


® a o 


pi 

1 1 


.5 ii 

t; 

. a 

•p 


.b 'Cl 

s I 

-cS d 

'.. A 

ra 

P ^ 
i ^ 
^ 2 
cs S 

m ^ 
r-:35 

I—* i) 

&•. j 

: c .9 


- ^ i’ C 3 


^ Jj 

6 5 

o/ 

.1 I 


O rt 

rs tA 


ci ^ — • 

Is,? 


<£> 

1^ 

0> 


33 

h 


P. 

a 

3 

.a 


J 3 ^ a 

.11 !l 

d'^ c 


3 ^ S o 2 

<1 p 


0 S k '* 
'o rt O '-fH 
o d ^ o 

>*a 

■If-i 

P 5 fl 
P pL.tpa 
P OQ 


^ ^ ^ 

^ s.p E 

o 2 t r 

a«2^ 

^ p^ 


i; fA -ji 
n ' ai 


*9 

. 2 . 'O „ - 

g ?3 s-g a 

s fe>£' 3 . 3 'TS 

-y ^ ^ ^ I 

^ i ^ 

rt c d o £ o 'w 

a 2 a « X I g 

35 • .<J 


*p 


p p p p p 


p 

s 


■fe; 

p 

►*< 


Hwc:^?^wwpwwe 5 "^wwo 


d 

rt 

P 


C P 


« P 


P 3 
d 

Z" “ 

?! 


I 

f/j 


s 

o 

p 


V 

o 

■n 

d 

w 

d 

0 

1 

% 

’m 

w 

O 

P 

d 

O 

09 

'o 

O 

V 

M 

§1 

P 

S) 

C3 

,a 

1 

CS 

P 

>» 

P 

cS 

1 

'o 

rO ^ 

putty 

amibaz 

2 

o 

•-a 

'2 

o 

i 

» 


I 

P 

o* 

“•5 


Cl 

CO 

I'T 

cT 

CO 

O 


s-i 

€0 


•c 

o 


1 ^ 

•-4 

»-< 


rH 

r-4 


I 

r 

- 

r 

s 




p 

g 

I 

^ -t* ,. »Q 


I 



Well Waters 1^77 — Contmuf^ 


lOG 


A Pcflloi — On the Jin 8f ami present 




o 


»q)o; 

xrop Hi,v\ ;iqA\ 

IJOll TO SiSOflllld 
n]s MHOp Wf pi 
uui qmojDqj iij \\ 

H ii|im nd d 

Mill >[10 JO !jiuy 

ri )i[[tiu I )d V.J11 d 
I 111 muiy [I joy 


o 

o 


fi ft Q Q ft p 


oi CO i-i 


o 

P 


o 

p 






p 


g 

p 

To 


J 3 

03 


2 

o 

*“9 


I « 


P 

o 


v/2 

g 


P 

§ 


"1 H 


2 

I -I 

Ki s 

^ fti-o 


ft P 

i i 

I 




CS pH rH 


is "1 
4 P <r 

H 3 


^ 5 * 

s 


< 



18S0.]' 


Water sujjplies of Calcutta. 


107 


GO 

CO 




•ii-m oin o) 

ouop ^UIL\Y 

•^ou JO fiosodind 

OI]BOUlOp lOJ po 
|-uuiopm»i^ 

•norm HI 

JOd R'JJHd ^JULiopi^) 

•Tio]i[nu .rod sj-ird 
i:iuoiumv inpiji 


Cl. 

•s 


n ■*-» -n 

4-1 

" ■« 
T r£ ea 

« Oj 

O V3 o 

S ps 


•UOT).j,>g 


i 

V 


P 4 

P 

'S 


I n 3 


A>- 

QO 

00 


O O 

P P 


‘ lO o’ 
00 o 
P O 
00 o 

g 


p p 


O (M 

« a 
eo P 


5 


o o o o 
p p p p 


s 


Ol 

o 

00 

6 


00 

o 

O 


lO 

(M ■ 



ilo 


P P 


P P P 


P P P P P 


P P 


.£3 


fi 

QQ 


P 

"rt 


to 

C 3 

P 


P'' 


o 


SJ 

P 

”3 


W P P 


c:: 


a 

CO 


i § 

1 w 

I 

:r 3 


I ^ 

w I 

^ p 

a ^ 

s 5 ^ 

c-« o 

P 


I 

j/j 


I 

o 

o 

g 


k; rt 

,cc 




^ p p 


p 


£ >9 

£ 




Well Wafers f IbTS — Coniinne^. 



A. IVdler — On the past and present 


[No. 2, 


odd! 

ft « P ! 


rt ;r3 "d S 

<n ^ 

5 ^ g rj 

g '^5 

"3 > s a, 

fi 2 d r 

yj H c3 >1 ‘>s 
_ y; +-» 


g g I ' 

^ •§.! ' 

iS's g . 
e « S ^ 

Mj o yj ^ 

'i%ix * ' 

^ "rt O ^ r 
% > 

3 O O O ' 

3 fc, o 5J P o 
2 ^ cs< W r5 ±j» 

S-ttf- 

- 1 3 ) «i rt ^ a . 

g s 


i . g 

S3 

2 S To'3 ■” 


lr3 S' g ^•' 


^ c a d 

1141 |i 


; s ^ g 9, 3 1 

< ^ 'r^ \ 


ooo ooo o ooo 

naa ppp p ppp 


ppp PMP p HP 


n 

§> 

*3 

P 


d 



Ph 

13 



eo 

r-T 

F^ 

C4 

od 


01 


4 

«s 

r 




1880 .] 


Water tuppliee of Calcutta, 


iQQQPftOfiPQ 


p \o N 
W C5 O 


P frl p P 

O) to )b A QO 


*p. a s J 

p S 

O Q K 


^ w Q * 'P ^ 

■" ^ S o.£P^ 

s.S'^ ^ S g 
i v; |S| 1 1 S 
3-1 lilies 

2'^'“Op-i^'T3^ . 

El fti CJ ^ ^ •ri fe 

H f« O ^ ^ ^ 'i' C ^ 

5 I 

PQ < -< >< 


a 'S. 

&S 2 g 

fc' .'S ^ o . 

P S «is O & 

^ ^ 4-1 Cl ^ 

5S 'fs c te rt 

,§ s^ = O g 

8*^ s 3rr";J 

,«{ p di ^ p 

•g ^ ^ eu." 5:> 
5 Ch 7J % rj 

O 2 o 3 g 22 


^ 0) -4^ .O . ” 

S*-| c‘l o ” 

i? il « 

I bn o ,. . pO 

I IP M _. *H Tl ’ns 

1^3 S3 ^ * .'5 

'^ill|r 

i B'S-li ^ §r 
Mi 

h ^ 


OPPiqpppppfiPQP 


^PPPfx^WCjWOfaw^OfilhH 


15 



Well Waters, 1S78 — Concluded. 


A. Petller — On the past and present 


[No. 2, 


oq; o; 

ouop JJwqAV I 


•^ou ,10 sosodjnd 

01')B0UlOp joj po 

-uinopuoD Joq'joqAV 


P P P « 


I •llOT^l^x 
JOd S!JJ'Bd OULIOiqQ 


p 1;^ 

CO ^ 


•iioiniTU jod s^Jisd 
iniioiumv 


3 »-= *43 r= *55 . d e.j 

1 I S ^ *42 I o ■ 

-|g. 

2^-? k.SJfe'S=' 

2 p4|f<l2 

2 g^;i4 % &S 

P P 


>§i s 

j s . s 

g ^'g 

f.2 sis 

a § d" 

□ Q rg g 

3 5 J 2 ft's 
Sl3 ? 
S S ^ 

1 o J i 

2 « ^ § Q ! 
g w cr'’^ I 


'eiir 

s |l 

' S 

i ^«.9 


Complaint. 


bo c> 

•N 

o 3 

S'! 

13 

d S -u 

.a1 

1 


^ P 

ft*^ 

•H 

S 1 

S 9 SI 
o ft 
o r 5 g 

e:ll 

l|(S 

1 


Ph ^ 



3 

ti 

•-S 

p64 



0 

0 

1— 1 P 



Well Wafers^ 1S79. 


1880 .] 


Water tupplies of Calcutta, 


111 


•[jOA C4 

onop BUAL 


■!joiT .10 sosodnul 
aT)soiaop .loj po 
-uuia puoo .ioq)Oii^\Y 

Con- 

demned. 

Do. 

Do. 

Do. 

jo iioi^un 
.lod oiiuopu 

O lO kO 

o ^ ^ ^ 

OS N 

CO o 

<0 CO CO 
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Description. 

Almost colorless, no smell, small quantity 
suspended matter, animal life. 

Yellow color, no smell, opalescent, contains 
suspended matter. 

Bright yellow color, unpleasant smell, small 
quantity suspended matter, no animal life. 

18S0. 

Black color, stinks ahominablv, large quantity 
of suspended matter, animal life. * 

• 

1 -^ 

, .’S "/> 
a 

P :3 fl 

pj ctf 

O a; Q 

OK CS 

« 

On the receipt of 
objection trom 
the owner to 
dewater. 

Do. 

Do. 

Complaint. 

•UOIJOO^ 

H 

I 

B 

D 

• 

Locality. 

14-2-89, Machooa Bazar 
Street. 

69, Sitanarain Ghosh's 
Street. 

29, E. Gopee Kristo Paul’s 
Lane. 

6, Brindabun Mullik’s 
Lane. 

Date. 

Jan. 10. 

„ 15. 

June 17. 

Jan. 23. 
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Taking the results obtained by the Total Ammonia Test, and judged 
by the standards which have been put forward by Prof. Wanklyn, and tho 
additional somewhat rough ones suggested by myself, it will bo seen, as 
might bo expected, that no single tank or well water was of extraordinary 
organic purity, and that there were only seven tank waters included under tho 
head of “ safe” waters, five of which were from tanks on tho maidan. Of 
dirty waters tliere were 20 out of the 200 or 13 per cent. ; of waters con- 
siderably contaminated with sewage matter Gl were found, or 32 per cent. ; 
of dilute sewages there were 32, or IG per cent. ; and of real geiuiino 
sewages 71 were found or 35. i per cent., that is rather more than ono 
third of the whole number. , 

In the following talTle those results are separated into the two classes 
of tank and well waters, and it will be seen that the impurity of both 
descriptions of waters is nearly equal when judged by this test. 


• 

Sewages more thfin 
10 jjarts of total 
• ammonia. 

Dilute Sewages from 
10 to 0 parts of 
total ammonia. 

Waters contaminat- 
ed \rith consider- 
able quantities of 
sewage, from 5-1 
parts of total 
ammonia. 

Dirty waters from 
1 to 0-1 parts of 
total ammonia. 

Safe waters from 
0-1 to 0 05 parts 
of total ammonia. 

M m - 

cS P. O 

^ S 

9 a 

©O cs 

1.13 

• 

Total. 

Tank waters, 

52 

10 

r 

30 

10 

7 

0 

124 

rorcentafto 

42 

15 

80 

7 

0 


100 

Well waters, 

19 

13 

28 

1C 

0 

0 1 

70 

PiTCentagc, 

25 

17 

37 

21 

0 

0 

100 

Porcontage of both 
well and tmik 
water, 

35i 

16 

32 

13 

3.V 

0 

100 


In considering the quantities of chlorine present, notice must be taken 
of the fact that in a well water the amount of chlorine wdll bo relatively 
greater than that of the total ammonia derived from tho orgaidc matter, 
because in the filtration of the water through tho soil to roach the well, 
all the insoluble portions of tho organic matter present in the sewage, etc., 
will be stopped, whilst the chlorides will readily pass through in solution. 
Again in tho filtration of contaminated water through layers of earth or 
soil, a certain proportion of tho organic matter will be oxidized and convert- 
ed into inorganic compounds such as nitrates, which will not yield any 
ammonia on distillation with alkaline potassium permanganate. Thus we 
may oxpcct, that a larger proportion of the well waters will be condemned 
by tho chlorine process than would be condemned by the total ammonia test. 
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The following table will show tlie classification of the tank and well waters 
according to the amounts of chlorine. 



Sewages containing 
more than 2f50 
parts of chlorine 
per million. 

Dilute scwag(‘s con- 
taining from 250 
to 150 parts of 
chloiine per mil- 
lion. 

Waters contaminat- 
ed with confeidcr- 
ahlc quantities of 
sewage contain- 
ing from 150 to 
100 parts of chlo- 
rine per million. | 

Dirty waters con- 
taining from 100 
tooOpart.s of chlo- 
rine per million. 

1 Moderately safe 
waters containing 
from 50 to 20 parts 
of chlo.per million. 

Good w’aters loss 
than 20 parts of 
chlorine per mil- 
lion. 1 

Total. 

Tank waters, .. 

66 

38 

14 

6 

7 

3 

124 

Porc/'iitagc, ... 

45 

30 

11 

5 

6 

3 

100 

Well waters,... 

49 

18 

1 

6 

2 

1 

76 

Porccutuge, ... 

64 

24 

1 

7 


1 

100 

IVrcentago of 








M’ell and tank 








watj;rs, 

52J 

•28 

n 

5J 


2 

100 


^ It would of course be quite permissible to consider waters whicli have 
been condemned by either of these two methods to bo sewages, dilute 
sewages or unfit for domestic use, etc., but on inspection of the tables 
it willi^pitfcen, tiiat as a general rule a water which is condemned by the 
total amlnonia test is also coiideraned by the amount of chlorine present. 

Tho\esults, however, are sufficiently startling, ‘if wo only take the 
mean of the results of the two determinations ; and at the very lowest esti- 
mate it must be said, that of the 200 samples of Calcutta tank and well 
waters examined by me, forty-four per cent, wore true sewages, twenty-two 
per cent, were dilute sewages, twenty per cent, of the waters were contami- 
nated with considerable quantities of sewage, nine per cent, were “ dirty 
waters,” and about four or five per cent, only were moderately safe waters, 
^i'licse last consisted indncii^ally of the well kept tanks on the maidan, and 
two or three others in the southern part of tlie town. 

In the next tabic I have grouped the well and tank waters according 
to the sigctioiis of the town to which they belong ; in this table I have 
given, first the name of each section and its population j^er acre according 
to the census of 1S7G, then the total number of waters analysed from each 
section, with their classification according to the plan before adopted. 
There is also given the average composition of all the waters analysed in 
each section. It will be strikingly seen from this table, how much more 
impure the tanks and wells of the northern divisions are, than those of the 
southern sections of the town. 
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Name of Section. 


A. Taulc Waters. 

Shampoolior, ... 

K()()iiiait(K)ly, 

Hiirlolla, 

Si)ok«'a’« Street, ... 
Jorahaj^an, 

iToriisjuiko, ,,, 

liiiriu liazar, • 
(‘oloolollali, 
IMoocluM'parra, ... 

J^ow J3a/ar, 
3*ii<l(lo|)oo|^or, ... 

AV.'i t( 'ri< )( ) Street, . . , 
Fenwick Biiziir, ... 
Taltollah, 

ColilllT!!, 

Park Street. 

Pannin liiiytcc, ... 
Hastings, 

Miiidaii, 


B. Will Wains. 

SlmmpookcT, „. 
Kooniartooly, ... 
Burlolla. 

Sookoa's Street, ... 
JoraLagan, 

Jorasanko, 

Biura Bazar, 
Celootollah, 
!Bloochot?pnrra, ... 

Bow Bazar, ... 

Piuldapooker, ... 
Fenwiek Bazar, ... 
Taltollah, 




0 0 B-8r> I .S.'JO O 

0 0 12 0o!; 377-2 
0 0 I i (>2 ' ;}G7 7 

0 0 i 0 48 I 215-3 
0 j 0 i 17-00 I 310-5 

0 ; 0 ! 2(}-2l I 205 8 

0 0 101 G 

0 0 I 02-|o . 177-3 

0 O' H/O 190-1 

0 0 I lMr03 ! 209-5 

o' 0 i 51-77 307-2 

0 i 0 

0 0 400 164-0 

0 0 23-70 2H-9 

0 0 5-13 1G4-0 

0 0 

0 0 7-17 1G21 

2 1 0-00 53 0 

2 3 0-00 10-1 


0 0 12 80 ! 582-2 

0 0 i;^90 I lGG-1 

0 0 3-00 i 210-0 

0 0 19-87 I G21-2 

0 0 21-17 ; 371-7 

0 0 19.87 1 535-0 

0 0 1-82 1 410-8 

0 0 0-33 ! 630-0 

1 0 6-68 ! 299-4 

0 0 1*71 i 406-5 

0 0 18-95 I 518-7 

0 0 6-62 : 426-0 

0 0 2-12 I 541-4 
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In classifying these waters I have not separately considered the two 
numbers I obtained by analysis for tbo total ammonia and chlorine, but 
have decided on the character of each water from the amounts of both these 
substances, and this tabic would therefore show the exact character which 
I have attached to the waters which I have ayalysed. 

I scarcely think that it is necessary to criticise in detail the numbers 
which I have obtained in these analyses. In some instances tho results of 
analyses showed that tho tank and well waters are considerably more im- 
pure than the very concentrated Calcutta sewage, which was collectol at 
the Pumping Station on December IStb, 1870. I have indeed never read in 
any work or research of such horribly filthy waters as these are, and they 
are waters which are now, or have been formerly u»(h 1 for domestic purposes 
by many of the poorer inhabitants of Calcutta. 

Taking the numbers given in the ftncgoiiig tables, it ma> be said as a 
general result of the whole of these analyses, that an average Calcutta tank 
or well water contains 10-2 i)arts of total ammonia and 820 0 parts of 
chlorine per million of water. This it will be rememhored from one of tho 
pr(^vious tables, is if anything ratlier more impure than ordinary English 
sewage as obtained and analysed by Prof. Wankly n. In the table j’eferred to 
Prof. VVanklyn found in a sample of sewage 17T0 parts of Total Ammonia 
and l44i|iPparts of Chlorine. Wo may also say that the average Calcutta 
tank or ^^ell water contains more than 100 times as much organic nitrogen oiis 
matter a»*is usually present in #hc hydrant water. 

I have, however, no wish to enlarge to any extent on tliis decidedly 
nauseous topic, but ])erhaps the most striking condemnation of tho well 
and tank waters of Calcutta, and which will ai)peal to every inhabitant, 
whether scientific or otherwise, is to say, that a good average (juality of 
Calcutta tank or shallow well water may be made, by mixing six parts of 
our present hydrant water with from one to two parts of the most 
concentrated Calcutta sewage. This artificial tank or well water will be of 
about the average composition ; it will also bo so far as can be judged, 
equally healthy for potable and domestic purj)Oscs, and as for its taste, 
odour, et^., it will probably be rather superior to the general run of Calcutta 
tank and well waters. 

So far as 1 can ascertain ibis \vas the kind of water which was com- 
monly used for drinking and domestic purposes in Calcutta in former days, 
and which may to a certain extent be still used by the poorer inhabitants of 
the northern quarter of the town. 

The present water supply^ i, e., the Hydrant water, 

I need scarcely mention that our present hydrant water consists of tho 
Hooghly water iJumped from the river at Pultab ; it is there collected in 
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settling tanks, and after subsidence it is filtered through sand and then sup. 
plied to Calcutta. As 1 have made some remarks as to the quantity of the 
former water «jupply of Calcutta, this paper would not bo complete if I did not 
refer to the quantity of our present supply. Prom the Report of the 
Municipality for the year lS7i), I find that as the average for the whole year, 
7,46-1,159 gallons of filtered water were daily supplied to the town. Accord- 
ing to Mr. Beverley’s Census of 1876, the number of inhabitants was 
429,535, and each inhabitant would therefore receive 17’4 gallons of filtered 
water daily. But in addition to the filtered water, there is an unfiltered 
supply pumped up at Chandpal Ghat which is widely distributed tlirough the 
town, where it is I believe used for such purposes as watering the roads and 
streets, fiusliing latrines ^nd sowers, filling reserved tanks, etc. The daily 
unliltcred supply was on the average of the whole year, 1,091,866 gallons, 
and therefore the total daily supply in Calcutta for the past year was 
8,556,025 gallons, equivalent to 19*92 gallons per head, or practically there 
were 20 gallons of water available for domestic and sanitary purposes for 
each inhabitant. This though perhaps not an abundant sup[)ly is a fairly 
liberal one, and is very much larger than the quantity of the old supply from 
tanks and wells. It is, however, not equal to the quantity allowed in most 
European towns, for as pointed out in a former i)art of this paj)er the average 
daily water supply of English towns is at least 25 gallons per heatfSI^opula- 
tion. In this country^ however, it would appear tluit a more libe Jl su 2 )ply 
would bo required than in a Kuro 2 )ean cliiftate, and it has thci^ore been 
proposed to double the present amount of filtered water, in which case 
Calcutta would receive a daily supjdy of 16,000,000 gallons equivalent to 
37’2 gallons jicr head. If this ju’oposal is carried out, the supply of filtered 
water will be most abundant, and it will be amj)ly sufficient for every possible 
want of the town so long as it keejis to its present dimensions. 

The quality of the hydrant water as I mentioned before has been 
determined for four years, month by month, by T)r. Frankland’s process of 
analysis. This is certainly the most elaborate and complete method dis- 
covered, and it is believed to show the quality of a water, not only as regards 
its present actual constituents, but also to indicate to a certain extent, what 
its previous history has been. In this process it may be stated the follow- 
ing operations are performed : first the amount of total solids dissolved 
in the water is estimated, then the amounts of carbon and nitrogen 
present in the organic matter are determined (these are called organic 
carbon and organic nitrogen in the following tables) ; next the amount of 
free ammonia present (if any) is determined, and the amount of nitrogen 
contained in the form of nitrates or nitrites is estimated ; the amount of 
chlorine present as chlorides is also determined, and finally the hardness of 
the water, temporary, permanent and total is estimated. * Of these deter- 
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minatlons the second, third, fourth and fifth are the most important 
from a hygienic point of view. Thus the amounts of organic 
carbon and nitrogen represent the organic matter existing as such in 
the water, at the time of analysis. The ammonia may to a certain 
extent be duo to the original ammonia we fii\^ in rain water, but more 
generally it may have been produced by the introduction of sewago 
matter into the water. The nitrates and nitrites present in water are 
derived from the oxidation of nitrogenous organic matter ; this oxidation 
may have taken place either in the water itself, or in the soil on which the 
rain water fell. These last constituents are to bo looked on with suspicion 
unless the water is derived from a deep well, when it may contain cousi- 
denfble quantities of these substances without giving rise to any alarm. 
It is not that nitrates in themselves are injurious in any way, but their 
occurrence in an}' quantity in river or shallow well waters shows, that the 
water must liave been either contaminated with some nitrogenous organic 
matter in a state of decomposition, or in some circumstances wlioro decom- 
posing nitrogenous organic matter Inid been previously present. Jt is 
pointed out that it must be more or loss dangerous to drink water that has 
thus been contaminated witli organic matter or with nitrates derived from 
organic matter, for it is possible if not probable that in such a water the most 
noxious M its constituents would entirely escape oxidation or any kind of 
change. Vlhe reason for this o])inion is very clearly expressed in one of 
Dr. Fraur:,]and’s papers on potable water. In the jTournal ot the Chemi- 
cal Society, March 18G8, at page 31 of his Memoir, he says— There 
is also another aspect in which the previous sewage contamination of a 
water (i, e., the presence of large quantities of nitrates etc.) assumes a 
high degree of importance ; if the shell of an egg wore broken, and its 
contents beaten up with water, and thrown into the Thames at Oxford, the 
albumen -would probably be entirely converted into mineral compounds 
bdfore it reached Teddiugton, but no such destruction of the nitrogenous 
organic matter would ensue, if the egg were carried down tlie stream 
unbroken for the same distance ; the egg would even retain its vitality 
under circgmstances which would break up and destroy dead or unorganised 
organic matter. Now excrementitious matters certainly, sometimes, if 
not always, contain the germs or ova of organized beings, and as many of 
these can doubtless retain their vitality for a long time in water, it follows 
that they can resist the oxidizing infiucnccs which destroy the oxcremen- 
titious matters associated with them. Hence great previous sewago con- 
tamination in a water means great risk of the presence of these germs, 
which, on account of their sparseness and minute size, utterly elude 'the 
most delicate determinations of chemical analysis.*’ A considerable number 
of chemists have put forward the statement, that a river water which has 
16 



118 


A. Pedler — On the past and premit 


[No. 2, 


been contaminated with sewage matters will entirely pnrify itself in a flow 
of a few miles, and will thus again become (it for pet table and domestic 
purposes. The weight of the evidence appears however to disprove this 
statement, and further experiments made by Dr. Frankland have shown 
that this oxidation of sewage matter when present in running water is a 
process of extreme slowness. Thus in the report, of the Rivers Pollution 
Commissioners, he writes : 

“ Assuming, however, that if the polluted water had been constantly 
exposed to the air, a portion at least of the oxygen used would have been 
replaced, and assuming further that the oxidation proceeded during 168 
hours at the maximum rate observed, then at the end of that time, only 
62 8 per cent, of the sewage would be oxidized. * 

“ It is thus evident that so far from sewage mixed with 20 times its 
volume of watei being oxidized during a flow of 10 or 12 miles, scarcely 
two-thirds of it would bo so destroyed in a flow of 168 miles, at the rate 
of one mile per hour, or after the lapse of a week. But even this re.sult 
is arrived at by a series of assumptions which are all greatly in favour of 
the elUciciicy of the oxidizing process. Thus, for instance, it is assunied 
that 62*3 per cent, of sewage is thoroughly oxidized, and converted into 
inoffensive inorganic matter, but the experiments showed that, in fact, no 
sewage matter s^hatever was converted or destroyed even aftwovtlf) lapse 
of a week, since the* amount of carbonic acid dissolved in Avater 
remained constant during the whole periods of the experiment, wJ'Tlst, if the 
sewage had been converted into inorganic compounds, the carbonic acid, as 
one of these compounds, must have increased in quantity. 

“ Tims, whether we examine the organic poUiitioii of a river at dif- 
ferent points of its flow, or the rate of disappearance of the organic matter 
of sewage when the latter is mixed with fresh water, and violently agitated 
in contact with air, or ilnally, the rate at which dissolved oxygen disappears 
in water polluted with 5 per cent, of sewage, wc are led in each case to the 
inevitable conclusion, that the oxidation of the organic matter in sewage 
proceeds with extreme slowness, even when the sewage is mixed with a 
large volume of unpolluted water, and that it is impossible to sajr how far 
such water must flow before the sewage matter becomes thoroughly oxidized. 
It will be safo to infer, however, from the above results, that there is no 
river in the United Kingdom long enough to effect the destruction of 
sc wage by oxidation.” 

Thus Dr. Frankland is of opinion that a river water once largely 
contaminated with sewage or organic matter can never of itself become 
sulFicieutly pure again to be a safe water supply. To this point I shall 
again have occasion to refer, when speaking of the proposed sources of the 
new supply. o 
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From these remarks it will be seen that in judging of the quality of 
a potable water b^ Fraukland’s process of analysis, we pay the greatest 
amount of attention to the amounts of ammonia and of organic carbon 
and nitrogen, as representing organic matter actually present, whilst wo 
depend upon the amount of nitrates (and to a considerable extent also 
on the amount of cldoridea as explained in the previous part of this paper) 
to indicate organic contamination which has become oxidized. The amounts 
of total ssolids and of Hardness although important from a manufacturer’s 
point of view, do not seem to have any marked action on the health of 
persons drinking such water, except when such constituents are present 
in very large quantities. 

* Dr. Frankland lias unfortunately not fixed u])cai any very definite stan- 
dard as to the amounts oC the above substances which may be present in 
water and yet not render it dangerous, and in fact it is almost imjiossiblo 
to »lra\v any hard and fast rule ; but so far as can be ascertained from his 
writings, Dr. Frankhuid appears to think that a siijiply whicli contains 
OTO parts of organic carbon and nitrogen in every liuiulred thousand parts 
of jsvatcr is of great organic purity,” whilst one containing 0 »‘i0 parts of 
the same snbsiaiieos in the same volume should be considered a water of 
“ fair organic purity.” If the (piautiiy is above this a water would bo of 
doubted, purity, and if in still larger quantities the ;}»vatcr would bo 
x'ecognifcd as inquire. 

In 0 vler to give an idea of# the quantities of thbso various substances 
present in the water supplies of many of the large towns in England, and to 
show the average comjiosition of different samples of water from various 
sources, I append a table giving the results by this method of analysis of the 
London water supply from the rivers Thames and Lea, and from the deep 
wells iu the chalk, also the results of the Edinburgh, Glasgow, Liverpool, 
Manchester and Dublin water supplies, and the average composition 
derived from the analysis of a large number of samples of rain water, 
u^iland surface water, spring water, and sea water. Most of these numbers 
are taken from the various reports of the lioyal Commissioners who 
were apppinted to investigate the Pollution of Kivers in England, but 
some of the numbers come from the article on Water Analysis given in 
** Sutton’s Volumetric Analysis.” 

See Table, •page 120. 

Having thus settled our standards for comparison, we can now discuss 
the present water supply of Calcutta. The results obtained by the analysis 
of the Hydrant water are given in the ‘ following table ; the numbers 
shown for each month arc the averages for the past four years, and at the 
foot of the table, the general average for the whole of the four years is 
appended. * 


See Tahle^page 121. 



Sesults of Analysis expressed in parts per 100,000. 
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Taking the numbers representing the general average for the year and 
comparing them with the standards which I have suggested from Dr. 
Frankland's works, we find that the Calcutta water falls just outside the 
class of waters of “ great organic purity,” but that it is well within the 
class of waters of “ fair organ je purity.” 

Comparing again the numbers with those given in the previous 
table we find that the Calcutta Hydrant water though not so pure as the 
London waters derived from the deep wells in the Chalk, is certainly 
purer than the waters derived from the Thames, and perhaps also from the 
Lea. It is also decidedly more free from impurity than the water supplies 
of Edinburgh, Liverpool and Dublin, but taking all the constituents into 
consideration, it is not so«pure as the Glasgow or Manchester supplies, oi* as 
the llhine water above SchafEhausen. Comparing the Hydrant water with 
the average composition of unpolluted upland surface water as given by Dr, 
Erankland, we find that it is scarcely so pure as unpolluted water should be, 
and we are therefore compelled to admit that the Hooghly water has been 
slightly contaminated before it reaches Pultah. The amount of contami- 
nation is, however, not very great and as pointed out before, the Calcutta water 
falls well within the class of waters of medium purity. That the Calcutta 
water must be contaminated to a certain extent will be I think obvious 
to any one who ift acquainted with the custoins of the inhabitant#>.ofa^ndia, 
and more particularly of the inhabitants of villages and towniiou the 
banks of the rivers. tThis contamination is a drawback to the. ftompleto 
safety of* our water supply, for as pointed out previously, Dr. Frankland 
is of opinion, that a water once contaminated is always dangerous, and 
that the self -purification of a river which is so strongly insisted upon by 
certain persons is exceedingly slight. It does not however at present appear 
to be possible to cut off these sources of contamination, and the Hydrant 
water though good is not a perfect supply. Every effort however should 
bo made to keep this previous contamination down to the lowest possible 
point, and it is to bo hoped when systems of drainage are being introduced 
into the up-country towns, that the sewage from them will not be allowed 
to find its way into our river. Speaking generally the sewage |rom any 
one town should not bo allowed to find its way into a river which is used as 
a source of water supply for other towns lower down. 

It is not my intention to criticise these average numbers in detail, 
but it will suffice to say that from the absence of ammonia and from the 
smallness of the amounts of organic carbon and nitrogen, and of nitrates 
and nitrites, and also of chlorine, it is clearly evident that the contamination 
of the Calcutta water is really much smaller than might have been ex- 
pected under the circumstances, and we may rest assured that our water 
supply is of fairly good quality, better in fact than that received by the 
majority of large towns in Europe. 
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In considering the results of the analysis of the Calcutta water 
month by month, we find that its composition varies considerably at 
difPerent parts of the year. A close inspection of the table will show 
that apj>arently there are two distinct causes at work in modifying the 
composition of the water. The first prominent cause, and the one which has 
by far the greater influence, is to be found in the commencement, 
and during the continuance of the rainy season ; the second and smaller 
cause appears to bo the melting of the Himalayan snows by the burning 
sun of March, April, May and Juno. These changes arc most clearly noticed 
in the column of Total Solid Impurity, and hero we road that starting in 
January the amounts of total solids gradually increase up to March, when 
22<37 parts are present in every hundred thousani^ parts of water; in April 
and May the cpiantities steadily and gradually diminish, the numbers being 
2168 and 2r23 respectively; this decrease continues until Juno 1st when 
there are only 19 43 parts of solid impurity present. Tlieso numbers of 
course correspond with the gradual and increasing diluting effect due to tho 
admixture of juire snow water with tho ordinary river water. In the middle 
of June, however, the rainy season usually commences, and there is a sudden 
decrease in the solids owing to the diluting action of tho enormous volumes of 
rain water, and we find* only 13*0 1< parts on July 1st ; from this time there 
is a sl^ht^but steady decrease until October, when the waiter contains tho 
smalleal amount of solids present at any time of tile year; the average for 
October'lst showing 11-30 p^rts. After the conlpleto cessation of tho 
rains (after November 1st) there is again a sudden rise in the tot^al solids, 
and on December 1st, 19'14 parts arc present. Some of the other colunms of 
figures sliow a somewhat similar ch.angc, but in the cJise of the organic 
matter tho change is not very marked. In tho amount of nitrates 
present in tho water, there ajipcar to be two distinct maximum quanti- 
ties during the year, one in March at the time of greatest concentra- 
tion of the water as before mentioned, and the second at the commence- 
ment of tho rains. This second maximum is readily accounted for when 
we consider, that tho first effect of the rains will be to dissolve out tho 
nitrates which have been accumulating in tho soil of tho drier parts of 
the country during the hot season ; tho amount of nitrates, however, it 
will be seen, steadily decreases towards the end of tho rains, and this to a 
certain extent confirms the explanation. 

Indeed during the first weeks or even days of the rainy season, the 
composition of our water supply is undergoing very rapid change, owing to 
the diluting action of the rain, and to the fact that the first showers of rain 
will wash out considerable quantities of soluble organic matter, nitrates, 
etc., from the soil ; afterwards, however, the rain water will run off com- 
paratively pure. ^ We shall therefore expect that tho first action of the rain 
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will be to decrease the total solids, and to increase the amounts of organic 
impurity and of nitrates, and that afterwards all the constituents will 
decrease in quantity. 

That such is the case may be seen by the following analyses made on 
June 1st, 23rd and 26th and July 1st of last year. Each of the analyses 
shows the gradual dilution of the water by the lieavy falls of rain in the 
districts from which our supply is collected, and the increase of organic 
matter and of nitrates due to the washing out of the substances from the 
soil by the lirst showers of rain. 


HOOGHLY WATER. 

Mesults of Amlysis expressed in parts per 100,000. 
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0-89 
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Tlxtension of the Present Water Supply, 

As pointed out previously it is now proposed to double the supply of 
filtered water for Calcutta, and recently a proposal has been urged on the 
Corporation to collect the new supply of water at Cossipore or Dukhinsahar 
instead of as at present at Pultah. As 1 was consulted on this subject and 
gave a strong recommendation that the water should not be taken from any 
place near to Calcutta, but that the present source at Pultah should still be 
used, I may perhaps be allowed to give the substance of my arguments against 
the two proposed sources of supply at Cossipore and at Dukhinsahar. 

My opinions on this point are to a great extent founded on some 
previous ansdyses of the river water taken at various points near to Calcutta, 
which were made by Dr. Macnamara and Mr. Waldie, when the Calcutta 
supply was first being introduced, but in addition I have myself made a few 
analyses which have confirmed me in my conclusions. , 
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The usual time for pumping up the water from the river into the 
settling tanks is at five hours’ ebb ; this is of course done so as to avoid 
the possibility of taking in any tidal water and as far as possible to secure 
only the true river water. The proposals for taking the water for these 
two places appeared then to resolve thcnisclv^ into two questions. 

(n) Whether at five hours of ebb the water off Cossipore, af all 
seasons of the year can be relied on as a safe source of water-supply. 

Whether at five hours of ebb, the water at a distance of two or 
three miles above Cossipore, at all seasojts of the year^ can be relied on 
as a safe source of water-supply. For I think it will be generally admitted, 
if at cither place, at any one season of the 3"ear, the quality of the water 
cannot be relied on, this would bo equivalent to « coiideinnation of the 
proposed place of supply. 

Before proceeding to deal with tho actual results of the analyses 
which have been previously made by the two gentlemen abovementiOned, it 
will be well to take a general review of the conditions of our rivLU* from which 
tho watcr-sup[)ly is to be derived. Tho river, as is well known, is a tidal 
one to a considerable distance above its mouth, and it aj)pears certain that 
tho tidal water does not at any season of the year, or under any ordinary 
.circumstances, reach higher than Chinsurah. 1 have already shown in a 
previ(iis,part of this pai)er that the true rivor water^ as it has been delivered 
of late^years in Calcutta, is a tolerably pure and reliabh^ supply, and that 
there has never been tho slightest suspicion of any appreciable admixture 
of tidal water with the natural river water, in the hydrant water now 
su[)plied from Pultah. This of course, is because the water is collected 
at a considerable distance up tho river, and that it is taken at five 
hours’ ebb. 

Tho tidal water however, in flowing up past Calcutta undoubtedly, 
must become contaminated with a variety of impurities. It may be true 
fliat a large pro])ortion, or perhaps nearly tho whole of the sewage, as 
collected in the drains of this town, is now carried to the Salt Water Lakes, 
but no one, knowing the habits of the lower orders of tho natives of this 
country, ^will believe, that this represents the sum total of tho sewiige. 
In all probability, there is a largo amount of filth of various kinds, which 
finds its way direct into the river. Again, on the banks of the river 
numerous factories have now sprung up, and it will be quite unlike the 
usual experience in England if these factories, unrestrained by Acts of 
Parliament, do not also send a large amount of filth, refuse, <&c , into the 
running stream beside them. I am not aware what sanitary arrangements 
are made on the Howrah side of the river, but it has always appeared 
to me, that a large amount of drainage reaches the rivor from that 
source. • • 
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Also it must be remembered that Calcutta is a large shipping port ; 
thus on the average I believe there are about 2,000 vessels annually 
arriving and departing from the port, aggregating nearly two and 
a half millions of tons ; to these must be added the very large numbers of 
country boats, dinghis, &c., which line the shores and which help to carry 
on ilie great and increasing trade of Calcutta. Omitting the iictual business 
o])erations carried on, it must bo admitted, that the crews oi these vessels 
will add a not inconsiderable amount of sewage contaminatior* to the river 
Avatcr. The tidal water, in flowing past Calcutta, must of necessity then 
carry with it all such contamination, and will in that state bo orobiibly, if 
not certainly, unfit for drinking, or even for domestic purpose > 

I think it cannot bi3^ disputed that, in selecting a site from which to 
collect water for drinkiwj and domestie purposes, it will be essential, that 
at all seasons of the year, at the ordinary time of collection, (five hours’ ebb) 
the 10 shall be practically no admixture of tidal water with river water 
proper ; for it is evident, that the tidal water will always be contaminated 
with various kinds of organic matter. 

Tbe two questions which I suggested previously, thus become limited 
to the consideration of whether at Cossipore, or at two or three miles 
above it, the water at live hours’ chb is free from contamination with tidal 
water at seasons of ^ the year. It would be bad enough -to mpidy 
brackish tidal water for drinking purposes, but far worse to supply tidal 
water, which had collected all sorts of filth-* and abomination on its way 
up. 

Having suggested what it appears necessnry to prove, we can now 
pass on to the consideration of the aniilyses which have been made on this 
point. Most of these analyses were made from 12 to 18 years since, when 
comparatively little attention had been given to the subject of water 
analysis, and an important part of the method of analysis then employed 
has been since shown to be eminently untrustworthy and unreliable. Tho 
suitability of a water for domestic purposes is (as pointed out previously) 
believed to depend principally on its freedom from organic contamination, 
I am sorry to say tliat tho methods for the deterinination <^f organic 
matter in water, used in the old analyses under notice, have been since 
shown to give at the best hut very rough indications, which do not at all 
represent the absolute amounts of organic matter present. Though these 
methods of analysis failed to give thoroughly reliable information, yet I 
do not think it too much to assume that, to a certain extent, they gave 
information as to comparative purity of samples of the same variety of 
water, and valuable information may thus be extracted from them. By 
this 1 do not mean to say that the exact proportional freedom of the water 
from organic matter will be represented by the figures given in these analyses; 
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but 1 do think that thoy‘may indicate that certain samples are less pure than 
others, and so on. For the purpose of a simple comparison, these results 
will be almost as useful as absolute statements, for wo may work on the 
basis, that the good ipiality of our Hydrant water has been satisfactorily 
demonstrated. 

In passing I may mention that Mr. Waldie disputes the correctness 
of Dr. MaciuiuKira’s results as to amount of organic matter present in the 
water, bul li would be (luito as easy for me, with a knowledge of the 
l)rogress of tlu‘ last ten years, to dispute tlic correctness of Mr. Waldie’s 
results, so that in both oases, the results of the old analyses as to organic 
matter are to be accepted as comparative statements, rather than actual 
truths, it must be clearly understood, howevc'i*, that I have no wish to 
undcr-rato the value of the work done by Dr, Macnamara and by Mr. 
Waldie j far from it, I believe that the results criticized are as accurate 
and reliable as could bo obtained by the processes then knowji, and in 
those portions of the work, where tlie methods ot* analysis have not been 
changed, I think we may rely, with certainty, on the accuracy of the 
resiilts given. 

In the face of the above facts, I may bo pardoned, if in considering 
Ihose.old analyses I draw more particular attention to the determination 
of thc/inorganic substances present, where the methods ^f analysis have 
scarcely ^changed, and refer less to the determinations of the organic 
substances present in the watea 

In tidal water, that is water of which a part at least has bcey derived 
from the sea, sodium chloride, or common salt, is a prominent ingredient. 
In the table given on p. 120, it will be seen that sea water contains no less 
than 1075*G parts of chlorine per hundred thousand of water ; this substance, 
on the other hand, is present in very minute quantities in the true river 
water, and hence wo have a crucial tc.st to apply, in order to determine the 
presence or absence of tidal water in the samples in question. It may here 
also bo well to remark that the process of analysis for the determination 
of chlorine in waters has not changed since the period when the analyses 
by Dr. Macnamara and Mr. Waldie were made, and therefore we may 
entirely rely on the accuracy of the results given as to the amounts of this 
constituent present in the samples of water analy.scd. 

In the following table I quote four sets of analyses made by Dr. 
Macnamara of water collected, at low wafer in each case, from three 
different points in the river, namely, at Chinsurah, Pul tali and off Cossi- 
pore, (one mile above Bang Bazar Bridge). For the sake of comparison I 
have added to the table some of the numbers obtained in tbc regular analysis 
of water for the year 1878# 
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Analyses of Water taken in the middle of Stream six feet 
FROM Surface. 


JResults expressed in parts per 100,000 of tenter. 



r 

Low 

WATEll. 

Low 

■WATEK. 

Low 

WATER. 

Low 

W-ATER. 


Constituent. 

t 

I7th December 
1861. 

loth March 
1862. 

i2th June 
1862. 

8th September 
■' 1862. 

I 

Total solid residue from filtered water .... 
OvL-faiiio matti'r 

20-6 

60 

27-9 

5*6 

• • 

12-9 

2 6 

IiiKolulde earthy salts 

160 

10 0 


8-0 


Solulde sails 

3*6 

1-9 


1-5 


Sodium chlorid(3 

1-1 


0-8 






Total solid rcaiduo from filtered water .... 
Orjraine inalttT 

23*1 

60 

27-3 

6(i 

26-3 

50 

14-G 

2 1 * 

3 

liisoluhlo eai'thv salts 

14.1 

19.0 

17*0^ 

^ 8*7 

20 

& 

Solnhle salts 1.. 

2-7 

1 7 

3 6 * 

Sodium ehlorido .... 

11 

3 6 r 

00 



1 

i 1 

« 

Total solid residue from filtered water .... 
Orp'ivnic matter 

24-6 

50 

34-7 

6-6 

97-1 

11-9 

13-3 

2-1 

.& 

lusoluhlo earthy salts 

16*7 

2-6 

19-3 

10-4 

9-0 

I 

Soluble salts 

89 

C7‘C 

1-3 

o 

Sodium chloride 

7-C 

55-7 






Ist December 
1878. 

.g 

^ o6 
n oo 

.*3 

ce 

Ist June 

1878. 

Ist September 
1878. 

i 


16'80 

24-34 

0-164 

15T6 

11-12 

0-124 

’*» 

i 

Carbon and nitrogen of organic matter . . 

0-158 

0-111 

1 


1-01 

1-87 

1-70 

0-79 

&. 



An examination of this table and of the numbers given in previous 
parts of this paper shows clearly that the pure river watei^ i. the present 
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hjdrant water never contains more than two or at tho outside tlirco 
parts of sodium ehlonde per 100,000 of water. This is proved by Dr. 
Macnamara’s analyses of the water at Chinsurah and Pultah, and also by 
the numbers obtained weekly and monihl}' by myself. 

When however tho analyses of Cossiporo^w^ater arc considered, it will 
be seen that, whilst at low water in September and December, its com- 
position is very similar to that of pure river water collected higher up : in 
^larch and more particularl}’^ in June, there arc very striking differences. 
Thus on June 12th 1862 whilst at Pultah, there were only 2(5 ])arts of 
solid impurity and 3 G parts of sodium chloride or salt in every 100,000 
parts of water, at Cossi])ore (one mile above llaiig Bazar Bridge) on tho 
same (laj*, and af low water, in the same volume t+nu-e were no less than 
07T parts of solid impurity, of \vhich 55*7 parts were sodium chloride. 
This clearly indicates that on this occasion, there was a very large admixture 
of tidal water with tlio river water. Dr. Hlacnamara’s results, as to the 
amount of organic matter, also ap|)ear to show tliat in June, there was 
much more present in tho Cossipore water than in that collected at 
Piijtah, and this is really wliat would be expected to bo tho case. The 
ratio of the organic matter shown in tho two instances is greater than 2 
to 1, ^nd 1 tliiiik that this difference must indicate tliat tho waiiir at (.^ossi- 
porc did contain an excess of organic matter over tl\;it contained at Pultah. 
Tlie ahsojnfe amounts of organic matter were, we now know, very much 
smaller than the numbers giv§n in the table, but wo can }>robably rely, to 
a certain extent, on tho relative correctness of tho numbers given.* 

There appears then to bo no escape from tlio conclusion which Dr. 
Macnamara draws in his criticism of these results wdicn lie says — “ tlio water 
(at Cossipore) during Marcli, April, May and June is largely intermixed 
with the saline matters of tho sea water and tlio sewerage of Calcutta, and 
during that time is unfit for human consumption.” 

As before pointed out the sewage contamination would be very much 
less at the present time than it was then, but I have tried to prove that 
we cannot have an admixture of tidal water without at the same time 
having ojganic and sewage contamination. I have no doubt that during 
the rains when a powerful stream is running down, tho water at Cossiporo 
xna}*^ be nearly as pure as that at Pultah, but 1 think tliat Dr. Macnamara’s 
analyses alone prove that, during the hot weather months, tho water at 
Cossipore is by no means pure enough to be selected as a water-sujiply. 

Turning now to the analyses made by Mr. Waldie, it appears to me 
that they essentially confirm the results given by Dr. Macnamara, The 
water tested by Mr. Waldie was taken usually from tho river at Burranagur, 
which is said to be two miles above Cossipore. Here on June 14th, 1866 at 
11-5 A. M., {at l&w water) 30*7 parts of solid matter, of which 14*6 parts 
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wore sodium chloride, were found ; again on May 18G6, two hours before 
the commencement of tide, there were 21*50 parts of salt present ; on 
May 2nd 1800, there were 15*50 parts of salt at ebb-tide, and on June 1st 
] 800 at nearly low water, 10*50 parts of sodium chloride v/ere found ; 
these numbers being the quantities present in 100,000 parts of water. 

With regard to organic matter also Mr. Waldie’s results, though 
showing much loss organic matter than Dr. Macnamara’s analyses, to a 
great extent confirm his statements, and prove that as a rule, there is a 
larger simount of organic, matter in the water collected at ebb-tide off 
Durranugur, than in the water collected at higher points of the river. The 
numbers above quoted show unmistakeably that at two miles above Gossi- 
pore during the hot season, there is a decided admixture of tidal water 
and probably of sewage contamination with the pure river water, and that 
tliis is the case even with samples collected at low water. 

The opinion of Dr. Macnainara as to the suitability of Cossiporo 
water for drinking purposes, has already been given. I will now quote 
Mr. Waldio’s remark in his general summary of results — Can the supply 
bo safely taken from the river at Cossipore ? Wo can scarcely answer, in 
the ailirmative.” 

In conclusion, then, I may say that, so far as can be ascertained from 
the old analyses* by Dr. Macnarnara and Mr. Waldie, and from^ny own 
results, it is my opinio^ — ^ 

That during the rainy season, and wfiilst the river is in full stream, 
the water collected two miles above Cossipore, or perhaps even at Cossipore, 
could probably be used as a fairly safe water-supply. 

That during the hot w^cather months, if the water is collected two 
miles above Cossiporo, oven at five hours’ ebb, there will frequently, if 
not always, be contamination with tidal water to an extent, which unfits 
it for a safe water-supply, and the water will bo contaminated to a still 
greater degree if collected at Cossipore. 

That this tidal contamination would involve also organic contamination 
to a considerable extent, and that, as pointed out in a previous i)art of 
this paper, such organic or sewage contamination cannot bccomcr oxidized 
or destroyed during the (low of the water, nor can the water be purified 
by the ordinary processes of settling, filtration through sand etc. so as to 
render it a safe supply for domestic purposes. Such water therefore would 
be eminently unsafe for potable purposes and should be at once condemned. 

That unless contrary evidence is furnished, the proposed new sources 
of supply are too near to the mouth of the river and to Calcutta, and 
consequently that it is strongly desirable that the extension of the water 
supply should bo carried out on the same principle as formerly, and that 
the water should always be collected at Pultuh, and not at the other points 
which have been suggested. 
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IX. — On the Zoological Position of the Bharal, or Blue-Sheej), of 
Tibet. — Bg K. Lydkkkeb, B. A. 

(Received Jan. 4tli ; — Road Kj^b. 4th, 1880.) 

Tlic Bliiiral or Bluo-Shecp of tlio Tibetan region is one of those animals 
which are peculiarly interesting, and at the same time pcciiliiirly puzzling, 
to the naturalist, on account of its presenting ailinities to two distinct 
groups of animals, whereby the determination of its 2)osition in the zoolo- 
gical scale is a matter of some considerably diflioully. 

• As 1 shall show below, the bharal presents points of rescmblanco both 
to the shecj) and the goats, and this intcrmediiito character of the animal 
seems to have been the cause oE considerable diversity of opinion among 
naturalists, as to what genus the animal should be referred. The late Mr. 
Bryan Hodgson, in the Society’s Journal,* proposed tlie generic naino 
Pseudo is for the bharal. ISIr. Hodgson, however, together with the lato 
Mr. Blyth, thought that there were two species of tln^ genus, to which 
were given the names. P. nahura and P. harhal, Tlie latter writer, how- 
ever, according to the late Dr. Jerdon, seems finally to have come to tho 
conckfsion, that there was only one species of tho genus, known as P. nahum. 
The la4o Dr. Gray, and, I believe, all subseipicnt writers, liavc adopted tho 
view of •there being but one sijccies of bharal. Hodgson’s generic distinc- 
tion was adopted by Dr. Oray.f The late M/. H. N. Turner, J however, and 
Mr. \V. T. Blaiiford,§ class the bharal in the genus Oois, though *tho last 
named writer docs not give his reasons for so doing. 

Ill the present paper, I shall notice certain points in the osteology of 
this animal, which indicate its close relationship to tho goats, and which, I 
venture to think, are sufiicient to confirm its generic distinction from Oois. 

• ^ Mr. Hodgson, in his above (pioted impcr, first jioiiited out that the 
bharal differed from all the true sheep in having no “ ey e-pit. s,” but did not 
point out that the absence of these “ eye-pits” was a character common to 
the bharal and the goats. || 

The so-called “ eye-pits” arc the depressions which occur in the lachry- 
mal bones of many ruminants for the gland known as the “ larini(;r.” In 
all the true sheep, tho lachrymal bone has a very considerable larmial 
depression, and the greater part of the outer suHaco of that bone is placed 

• J. A. S. B., Vol. xvi, p. 702. 

t Cat. of Mammalia in Brit. Mub. Ft. iii, p. 177, 1852. 

J “ Scientific Results of 2nd Yarkund Mission,” Mammalia, p. 86, Calcutta, 1874. 

• } Pro. Zool. Soc. Lon. 1850, p. 176. 

II I exclude the genus Nemorhaedua from tho goats. 
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more or less nearly at right angles to the surface of the frontals ; the suture 
connecting the lachrymal with the maxilla is placed in advance of the 
suture between the maxilla and the malar. In the goats, the outer surface 
of the lachrymal has no larmial depression, and the greater part of such 
surface is continuous with the plane of the frontals ; the lachry mo-maxilla- 
ry and malo-maxillary suturtfs are in one oblique line. In the bharal, there 
is likewise no larmial dcj)rossion on the lachrymal and the outer surface of 
this bone slopes gradually away from the plane of the frontals ; while the 
liichrynio-maxillary suture is only slightly in advance of the malo-maxillary 
suture. In the form and relations of the lachrymal, therefore, the bharal 
is decidedly much nearer to the goats than to the sheep. 

The next most important caprine character presented by the bh'aral 
skull, is in the basioccipital. In the true goats this bone is oblong in shape, 
with a pair of tubercles at the posterior and anterior extremities ; of these, 
the posterior pair are considerably the larger and more prominent, but both 
are situated on the same antoro-posterior lino. In the true sheep, on the 
other hand, the basioccipital is always considerably wider in front than 
behind, while the anterior pair of ttd)crclos are much larger than the poste- 
rior, and are placed wider apart. The basioccipital of the bharal agrees 
exactly with the basioccipital of the goats, and is, consequently, widely 
different from tljis part in the sheep. , 

In the form of its 'lower jaw, the bharal agrees with the she'op, and 
differs from the goats.* ^ ^ 

In Jiho structure of its horns, the bharal again presents caprine affini- 
ties. In the true sheep the horns are always thrown into parallel transverse 
Avrinklcs extending completely round the horns ; the colour of the horns is 
light brown, or greenish brown, and the direction of the extremity of the 
first curve is always downwards and forwards. 

In the goats, on the other hand, the horns are never thrown into coarse 
and parallel transverse wrinkles, but are marked by liner striie, and may or 
may not carry knobs anteriorly. Their colour is dark blackisli brown : they 
are always more or less angulated ; and the extremity of the first curve is 
directed backwards and upwards, 

In the bharal, the structure and colour of the horns is the same as in 
the goats ; the extremities of the horns are directed backwards and upwards ; 
their angulation is less marked than in the go«ats. The horns of the bharal 
are indeed directed more outwards than those of the goats, and in this re- 
spect they present some points of resemblance to the sheep ; the upward 
twist of their extremities, however, shows an approximation to the curved 
horn of the Markhoor and is quite different from the curve of any sheep’s 
horn. 
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Tbe profile of many goats, like the Ibex, is markedly concave ; in 
others, however, as the Thar, it is nearly straight ; the profile is also nearly 
straight in the sheep and bharal, and wo cannot, therefore, draw any chissi- 
ficatorv inference from this character. 

In other enjuJal characters, there do not»soem to bo any well marked 
distinction^ between sheep and goats. It, therefore, seems pretty evident 
that as far as cranial characters go, the bharal undoubtedly much more 
closclj’’ related to the goats than to the sheep. 

The bharal i , however, externally distinguished from the goats, by 
i. absence of any odour or any trace of beard or mane in the males 
Ti^ero are fect-pits (intcrdigital jiores) in all the feet of the bharal, in which 
respect it agrees Avith the sheep, and differs from 1 he goats, in Avliieli these 
pits tro rithev absent (Ilcmilragm), or present only in the fore feet 
{(Japro) The tail, according to Mr. IIo<lgson, is unlike that of the sheep. 

From the above comparisons it will be seen that in the osteological 
characters of the head, the bharal is nearer the goats than the shecj>, while 
in its external characters it is nearer to the sheep. The cranial characters 
pointed out above appear to me to bo of such importance as to preclude 
classing tlio bharal in the genus OviSj and I accordingly think that Mr. 
*llodg 60 u^s genus Pseudois should be retained for its reception. The ani- 
mal mgst certainly forms a very closely connecting Jink between the genera 
Capra and Ovis, and it seems to be very dilllcult to tjay to which it is most 
nearly related. 
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X.^Dcscription of rt ne?'j Species of Diurnal Lepidopieratelonginq to the 
Genus Ilebonioia. — By J. Wood-Mason. 

The beautiful insect described below has been recently received by the 
Indian Museum from the Andaman Islands, where it vvas obtained by Mr. 
A. dc lioe 2 )stoi-ff, after whom i have named it. 

IIeDOMOIA liOEPSTOEPII, n. sp. 

Differs from JT. glaucippe, i\\Q only species of the genus with 
which I have been able, to compare it, on the upper side, in having the 
apical orange patch of the fore-wing larger, extended into the cell, and less 
broadly bordered with black, both internally and externally il'o submar- 
ginal black spots smaller and completely isolated from the black ot the uulei 
margin ; the fore-wing at the posterior angle tinged, and the hind-wing 
externally broadly bordered, with bright sulphur-yellow, which colour is 
shaded off into the cream-colour of the rest of both wings \ and the outer 
margin of the hind-wing narrowly edged with black, which gradually 
broadens from the anal to the anterior angle and extends inwards in points 
at the veins : — an4, on the under side, in having the brown mottling of the 
•fore-wing arranged in the form of a tolerably conspicuous band- coin- 
cident with the macula!* band of the upper side ; and the ground-colour of 
the hind^wing, as also that of the mottled portion of the fore-wing, of a 
•rich golden-lutcous colour. 

Expanse 3 5 inches. 

Hab. S. Andaman. 

The jdace of this species would seem to be between 11. vossii, (Mait- 
land) and H. sulphurea, Wallace. 
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XL — Notes on the Dentition of llliuioceros . — By II. Lydekkkb, B. A. 

* (Rccoivoil March Otli ; — Read .Tunc 2iid, 1880.) 

, (With Plato VII.) 

A rocent examination of tbo dentition of the IJne sofics of skulls of 
Uliinocer^s indiciis contained in tlio collection o^f the Indian Museum, 
lias brought to iny notice scverift very interesting facts in regard to the de- 
velopment and serial homology of certain of the teeth of that and other 
species which I liaNX* thought of sufriciont importance to bo put on re- 
cord, wlienee the following notes have been penned. My remarks will 
mainly refer to the dentition of Ithinoceros indicuft, but some points 
relating to that of other species of the genus will be incidentally referred 
to in the course of the paper. 

To illustrate my subject, I have had lithographed (through the cour- 
tesy of Mr. J. Wood-Mason) the left upper dentition of two adolescent 
skulls of jR. indicus, from the collection of the Indian Museum, each of 
which is nemarkable for an abnormality. The dentition exhibited in fig. I 
of the accompanying plate belongs to a young animal, and comprises two 
incisors (i.^ ir), tlie milk-molar scries (m.jnJ to and the true molars 

to w.®), the last of which is still in its alveolus. The second specimen 
(fig. 2) belongs to a somewhat older animal, and exhibits the alveolus of an 
incisor two premolars tw'o milk-molars (w.w.®, m.m.*), 

and the three true molars (m.^ to w.*), the last of this series, in this in- 
stance also, not having yet cut the gum. The grounds on which these 
teeth are assigned to their respective serial positions will bo found in the 
sequel. • 
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The true molars (w.^, in all species of Bhinoceros, whether 

living or extinct, are invariably three in number, corresponding with the 
typical mammalian series, and, therefore, require no furth^'r iiotice on this 
occasion. In advance of the first of the three true molars, 'here occur, in 
all 3’oung skulls of Bhinocero^y four teeth in serial apposition, but in older 
skulls there may be only three. It is to these anterior teeth of the milk- 
molar and premolar series (the one or the other present, according to the 
age of the animal) to which I now desire to draw attention. 

An examination of the skull of which the left dentition is drawn in 
Ifg. 1, shows that, of the four teeth in advance 

of the first true molar the three last m,m^) have 

their fangs and bases abcorbed away by the germs of other teeth, which are 
succeeding them from above : there can, therefore, be no doubt that these 
three teeth are the three last milk-molars of the typical scries. This is 
also shown by the last tooth of the anterior series being more 

worn than the first of the true molar series (m.^) : if the tooth preceding 
the latter were a premolar, it would be the less worn of the two. The first 
tooth of the whole series shows, however, no signs of being about 

to be replaced by a vertically succeeding premolar. I have carefully 
examined another skull of the same age, in which the alveoli of the teeth 
havo been opentd, and I can find there no trace of a replacing prcmolar 
above the first of the seven teeth of the molar series. Were this tOoth to 
be replaced by a premolar, such replacement would take place before that 
of the tooth next in the scries. Several other adolescent skulls of It. indi- 
CHS which I havo examined show no trace of the replacement of tlio anterior 
tooth, and it may, therefore, be considered to be proved that in many 
instances no such replacement ever takes place. 

From the development of the tooth in question with the milk-molar 
series (though it sometimes appears rather later than the next tooth), 
there would seem to be no doubt that it is the first of that series, and ‘ I 
shall show below that such is undoubtedly the case. From the fact of 
this tooth having in mo.st instances no vertical successor and persisting 
for a considerable time during the period of use of the permanent denti- 
tion, it is not unfrequently referred to as the first prcmolar, and though, 
as I shall show, such a nomenclature is altogether inaccurate, yet it has a 
certain amount of convenience which may justify its conditional use. 

The dentition drawn in fig. 2 also exhibits four teeth in front of the 
first true molar (w.^, but they are not all homologous with those in the 
preceding specimen. The two teeth in advance of the first 

true molar ) in fig. 2 are more worn than the former, and will conse« 
quently be the third and fourth milk-molars, or the homologues of the 
corresponding teeth in fig. 1. The first and second teeth 
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however, in fig. 2 arc still in germ, and as being totally unworn n)ust be 
of a hater d^'^elopment than the third and fourth milk-molars : consequent- 
ly, the formei must be tlie first and second proinolars, which have replaced 
the first an< second milk-molars. In this instance, therefore, the first 
milk-molar, Avhich, as we have seen, is normally persistant, has been re- 
idaced by a vertically succeeding premolar, frmn which nqdaccinent ihcjro can 
be no (|uestion as to the correctness of the serial position assigned to tlio 
former tooth. The replacing prcmolar flig. 2, is of considernhly 

larger size and more complex structure than the replaced milk-molar 
(fig. 1, 

Tn the lower jaws of all the skulls of V. ijulicm which have come 
under my notice, I cannot find any instance of tlfe vertical replacement of 
the first milk-molar, which generally persists until the permanent dentition 
is well ill wear, and subsequently falls out at a comparatively early period. 
Neitlier can I find any instance of the rcidaceinent of the first milk-molar 
of cither jaw in It. smiatrntsis {sumairanm) or It. javtinicus {sondu icus) . 

The formula of the molar dentition of It. indiciiSf taking into account 
tho abnormal form, may be written as folloiva : — m.7n. 

j the adult molar dentition of the normal form, in.m. til m.w. 
m. ^ j^afid of the abnormal' form, m.m. 

The* succession and homology of the anterior togih of the molar series 
appears to have given ri.se to a certain amount of confusion among natura- 
lists. Thus Professor Huxley when treating of the dentition of the genus 
Rhinoceros, oUserves:* “Of the four milk-molars, the first, as in the 
Horse, is smaller than the other.s, and h not replaced j” two pages back in 
the same work, however, the Professor gives the formula of the preraolars 
as which w'ould imply either that the first tooth of the molar scries 

i§ replaced, or else that it is reckoned as a 2 >rcmolar, in which case there 
would bo only three milk-molars. f Professor Owen appears to have’ come 
to a conclusion totally opi)osito to that of Profe.ssor Huxley, aud seems to 
consider JJiat the first milk-molar is always replaced. Thus on page 592 
of Lis * Odontography’ the Professor observes that “ the first of the 


• ‘ Anatomy of Vortebrated Animals/ p. 3G2. 

t In a work explanatory of tho homologj^ of Iho teeth, as is Professor Huxley's, 
there can bo no doubt that this homology should bo given with tho most strict accu- 
racy. In descriptive zoology and palaeontology, however, it will still bo convenient, 
in refeiTing to the dentition of tho genus lihinoceroH, to count tho first milk-molar, when 
persistent, as a prcmolar, in order to avoid introducing another term into the dental 
scries. The same conventional arrangement may bo adopted in regard to the perma- 
nent and milk-incic^rs, referred to bedow. 
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permanent series of seven molar teeth is very small in both jaws, and is 
soon shed ;*' and again on page 699, “ the first milk-molar soon yields 
place to the first premolar.** The above given instances of the dentition 
of M, indicus show that this view cannot be normally correct : the difference 
in the form of the first uppov milk-molar and luhe first premolar 

shows, in cases where the former tooth persists, that it cannot be 
a premolar which has supplanted a milk-molar in uteri , as might otherwise 
be the explanation according tw Professor Owen’s views. 

I now come to the consideration of the non-molar dentition, and shall 
first treat of the teeth of the U 2 )per and secondly of the lower . 

According to Professor Owen,^ there is developed in the hetal skull 
of B, indicus, immcdialttly behind the maxillo-prcmaxillary suture, a very 
small tooth, which, from its position must be the inilk-cnnine : this tooth 
disap 2 )ears at an extremely early age, and no 2)erinanciit .uicccssor is ever 
dcvclojDcd. I can find no record of an u]>per canine ever having r* 
observed in the foetus of any other species of the genus, and no permanent 
upper canine occurs in any species. 

In a very young skull of i2. indicus, figured by Cuvier,t there appeal 
in the premaxilla the alveoli of two teeth, which must be those of the first 
and second milk-incisors. Two, indeed, aj^pear to bo the normal^ num- 
ber of upper milk-incisors developed in the genus, though Professor 
Huxley t speaks of there being three on eitlier side in some species. § 

Normally, ini?, indicus there is only one iDcrmanent incisor developed, 
succcedmg the first (innermost) milk-incisor ; the former tooth is easily 
recognized by its lateral elongation. Occasionally, however, as in the skull 
of which the left upper dentition is rejirescntcd in fig. 1, a second upper 
incisor (i.®) is developed, replacing the second milk-incisor. In the figured 
specimen, the two incisors (i.^, are still in the condition of germs just 
protruding from their alveoli ; from tho condition of wear of the molar 
series it is quite evident that the two incisors belong to the second serioi*, 
which is also shown by the characteristic form of the innermost (».^) ; tho 
second incisor (i.-) is not lengthened laterally like the first. In the right 
premaxilla of the same skull, only the first incisor is developed.,; Another 
instance of the development of the second incisor of one side of the ujiper 
jaw is afforded by the skull belonging to a mounted skeleton of an old 
individual of i?. indicus in the Indian Museum, in which all the teeth of 
the permanent series are much worn. In the right premaxilla of that skull 

• * Odontography,’ p. 692. 

t ^Ossemens fossiles,* Ed. 1836. Atlas, pi. xliii, fig. 3. 

X Loo. cit. p. 362. 

{ 1 urn not awuro which species is referred to. 
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there occur two large aud well-worn permanent incisors not differing to 
such an extent in ske as do those of the figured specimen. No trace of a 
second incisor is to ho found in the left promaxilla, and I cannot, indeed, 
find any iiistaneo of the development of the two upper incisors of both 
sides in the same individual of R. indicus. •The occasional development 
on one side only of the second permanent incisor in the last-named sj)ecies, 
would seem to bo .1 pretty clear indication i hat it is descended from an 
ancestor in which two pairs of upper incisor were normally present. It 
scorns, indeed, that, when teeth normally absent do present themselves, 
they usua".} appear only on one side, ns in the instance of the lower jaw of 
a tiger with an extra premolar, described by myself in a former volume of 
the Society’s Journal.* • 

In all species of the genus, the normal rjumbor of ]>ermanent ui)])or 
incisors (if an} arc present) appears to be one only on either side*, and I 
li, \ o not come across any instance of the abnormal development of the 
second upper incisor in any sj)ecies hut R. indicus. It may not improba- 
bly be, however, that such abnormal development may occur in other 
bpQCies. 

It has, indeed, boon stated on the authority of tbo late Dr. Falconerf 
^hat ilic extinct Indian R, sicnlensis was furnished with throe pairs of 
upper,^aad lower) permanent incisors ; none of the numcit)us specimens of 
the skulj of this species figured in the ‘ Fauna Anticpia Sivalonsis,* how- 
ever, exhibit any incisors at all, •and we have, therefore, no tangible evidence 
whatever to support the new genus Zvilahis lately proposed by Frofessor 
CopeJ for tbo reception of this species on tbo ground of the unusuiil 
number of incisors with which it was provided. 

Turning now to the lower jaw, we shall find that there is some consi- 
derable dilficulty in arriving at a satisfactory conclusion as to the homo- 
logies of the teeth in advance of the molar series. 

* In R, indiemy there normally exist in the young animal an inner pair 
of very small conical teeth, and an outer pair of larger teeth. The outer 
pair are succeeded from below by a pair of much larger triangular and pointed 
teeth, which, therefore, evidently belong to the permanent series. Normally, 
I believe, the inner pair are not succeeded by permanent teeth, as I can 
find no trace of such in most lower jaws ; in the lower jaw of the skull 
drawn in fig. 1, however, there occurs, a little above and internal to the 
middle pair of teeth, a second pair of small teeth, which are less protruded 
fi'om the jaw, and which, 1 think, certainly belong to the second dentition. 

• Vol. xlvii, pt. ii, pi. 2. 

t Owen, loc. cit. p. 689. 

X Bui. U. S. Geol. Geog. Surv. Vol. v, p. 229. 
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We may, therefore, say that in B. indicus there are always developed in 
the symphysis of the mandible two pairs of milk-teeth, and always one, and 
occasionally two pairs of permanent teeth. When the middle pair of 
milk-teeth are not replaced, they remain during the permanent dentitioni 
as in the analogous case of t^ie first upper rn ilk-molar. 

It now remains to consider tho serial position of the teeth in question. 
With regard to tho middle pair of teeth, there can be no question but that 
they are incisors, and probably the first of that series. With regard to 
the homology of the larger outer pair of teeth, two views are ciitortaincd. 
By the older writers, this pair of teeth were unhesitatingly classed as 
incisors ; a view adopted both by Prof. Huxley and by Prof. Owen. Lat- 
terly, however, some w! iters, among Avhorn may be mentioned Professors 
Cope* and (3audry,t have come to tho conclusion that this outer pair of teeth 
are really canines, apparently from their resemblance to the undoubted 
canines of certain genera of extinct Mammals. To distinguish between a 
canine and an incisor tooth in the lower jaws of animals in which tho 
incisors are reduced and no upper canine is present, is indeed a matter of 
extreme difficulty, and 1 do not desire on the present occasion to enter into 
tho reasons either for or against the innovation. 1 provisionally, however, 
adopt the old nomenclature. J With this view of the homology of uib 
tooth in questiorf, tho anterior milk dentition of M. indicus may be formii- 
llted as follows: — o. ~ i, tho adult dentition will be normally c, 
m.i. d. if-;, or abnormally o. 1 " 

111 treating of tho milk dentition of Bliinoceros^ Professor Tluxloy§ 
remarks of tho two pairs of lower incisors that “ it seems probable that 
only one pair, in any case, are permanent teeth. I have shown that 
occasionally in 11. indicus both pairs may be replaced by permanent tooth, 
and I now proceed to show that such is at all events sometimes the case in 
another species. In a lower jaw of It.javnnicns figured by Do Blainvillo,|| 
there aro the germs of two incisors on each side in alveolo, below protruded 
incisors ; tho former, therefore, are clearly permanent teeth. I have no 
moans of knowing whether this replacement is abnormal or normal. In 

♦ Loo. cit. 

t ‘ Lea Enchainoments du Hondo Animal : Mammifi^res Tertinries,' p. 60, ct seq, 

J 1 may perhaps observe that there scorns to bo some discrepancy in M. Gaudry's 
nomenclature, since on pago 68 of his work quoted above, ho speaks of there being two 
pairs of small incisors iu tho lower jaw of i2. bicornia (afrieamta), and yet does not pro- 
duce any evidence to show that these teeth are not tho homologucs of the two pair of 
teeth in tho mandihlo of R. indicus, which aro reckoned as incisors and canines. 

$ Loc. cit. p. 362. 

II * Ostoographie/ Atlas, Rhinoceros, pi. viii. 
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R. sumatrensisy there is in the adult state no median pair of lower 
incisors,* and it is, therefore, probable that permanent middle lower 
incisors are never developed in this specics.f 

In the living African species of Rhinoceros, in the extinct Indian 

S. deccanensisy and other extinct species, no permanent incisors, in either jaw, 
were ever developed, and in the adult the symphysis of the mandible and 
the premaxilliT) arc consequently edentulous. It lias been said that throe 
pair of lower incisors wore developed in It. sitmlcnsis, but none of tho 
lower jaws of the genus figured in the * Fauna Ant. Siv.’ show more than 
two pair? of these teeth, and none are present in the specimen reforroJ to 
72. sirnlensis. 

• From the foregoing brief notes it will be gjxthcrcd that the dental 
system of the genus Rhinoceros presents very eon.sulerable dilTerencos in 
different species, and occasionally in different individuals of the same 
species. Those differences are mainly due to the varying extent to which 
specialization has operated in the genus, and to the occasional develop- 
ment by ‘ reversion’ of teeth normally absent. 

The genus Rhinoceros (using the term in its original comprehensive 
sense) is indeed one of those in which the dental system may bo said to bo 
un a condition of change, and this variability in the matter of the dovclop- 
meiipor suppresion of certain teeth in species and individuals, appears to mo 
to render the splitting up of tho old genus into a number of new genera 
or subg^iera (except in ihe^ case of Acerothcrium) a very questionaUll 
measure. The relative prominence or insignificance of tho anterior tooth 
may bo traced in a graduated scale from one species to another as l)as been 
most ably done by M. Qaudry in his invaluable work already quoted in 
this paper. 

Explanation of Plate VII. 

o'’ Fig. 1. The left upper dentition of on immaturo sperimon of I?, indicua, showing 
.the germs of two permanent incisors (t.^, ».2), four milk-mohii-H m.m?, m,m.\ 

first and second true molars {m,\ and tho alveolus of tho third (w.*). 
(The animal to which tlii.s skull hulonged was killed by Sir. W. T. Blanfoid.) 

Fig. '2^ The left up])cr dentition of a somewhat older individual of the same sjio- 
cics, showing the alveolus of the first permanent incisor (#.'), tlie first and second pro- 
molars the third and fourth milk-molars the first and 

second true molars (s(.\ Mr)y and tho alveolus of the third 
Both specimens aro drawn one half the natural size. 


* Professor Cope (loc. cit. p. 229) is in error when he gives two pairs of mandi- 
bular tooth to this spccios. 

t 1 should doubt if tho lower jaw drawn in fig. Id of plate 138 of Owen's 
‘ Odontography’ as of Jt. autnatrenaU belongs to that si>ecio8. 
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XII. — On a Species o/* Trochalopterum from Travancore. 

By W. T. Blanfobd, F. K. S. 

(Received Sept. 2nd ; — Read November 3rd, 1880.) 

A very interesting serie^of bird-skins obtained in Southern Triivan- 
corc has recently been brought to England by Mr. F. W. Bourdillon. 
Collections previously made by the same gentleman in the locality named 
have been described by Mr. Hume in Stray Feathers, Vol. IV, p. 351, and 
Vol. VII, p. 33. One of the species noticed in the second paper is Trocha^^ 
lopterum fairhanhiy a bird originally obtained by Mr. S. Fairbank on the 
Palni hills, about 100 niilo.^^ north of the range, east of Trovandrum,, on 
which Mr. Ilourdillon’s sliiris were collected. Mr. Ilumc, 1. c. p. 37, points 
out some differences between the Travancore and Palni forms, but remarks 
that be has not a suflioient scries to deberniine whether these differences 
arc con.stant. 

In the collection now brought arc three skins of the Travancore 
Trochaloptcrumy and on comparing them with the original tyj)c of 
T. fairhanki in the British Museum, I find, besides the diflerences noticed* by 
Mr. Hurne, a few other distinctions, sufficient, 1 think, to justify a separate 
title being bestowed on the Travancore bird. The following is a fidj ‘de- 
scription of the fatter. • ' , ^ 

Thociialopteutim mehidtonale, sp. nov. 

T. fTrochaloptero fairhanki peraffine, sed do7'80 grhcsce^ite^ ahdomine 
medio alho^ supercilio alho liaud post oculum p^'oducto, regione 2 )ostocnlari 
grisea nec fusca, rostroque rohustiore disiingivcndum : pileo hrunneo^ dorso 
griseo^olimceOy post ice olivaceo, color ihm iransvuntihus ; supercilio h'evi 
alho, loris hrunneis, cum pileo coiicolorihus ; capitis lateidhus cum regione 
parotica pallidc rufescenti-griscis, colli laterihus cine^'eis ; recfricihus 
remigihusque hrunneis, illis rentigibusque secundariis ultimis suhohsoleto 
iransfascialis ; mento, gula, atque pecto7*e albescent i-griseis, co7ispicue 
fusco-striatis, media gula fere alba; abdomine medio albido, late^Hhus 
cum pennis subcaudalibus tectricibusque infeidorihus alarum J^rrugineis, 
tibiis olivaceis ; rastro nigro, pedibusfuscis, iridibus saturate riijis. 

Long, iota exeiniili masculini 9, ala) 3*5, cauda) 3*6, tarsi 1*45, rostri 
a fronte 0*8, ejusdem a rictii 1, culminis 0*9 poll. Angl. 

Hab. In summis montibus provincise Travancore, ad extremitatem 
meridionalem peninsula) Indicas. 

Head above hair-brown, the feathers rather pale-shafted, the colour 
passing gradually into that of the back, which is greyish olive, becoming 
greener on the rump j a very short white supcrcilium, only extending from 
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the*base of the bill to above the mkldle of the eye ; lores the same colour 
as the crown ; sides of head, including the ear-coverts, grey, with a alight 
rufescent tinge ; sides of neck purer grey ; wing and tail-feathers brown 
with olivaceous margins, all the tail-feathers and the last (proximal) 
secondary quill -feathers with faintly marked n:yrow transverse bars on the 
upper surface ; chin, throat, and breast pale grey, with conspicuous dusky 
striae, the central portion of each feather being much darker than the edges ; 
the middle of the tliroat is very pale, almost white, middle of abdomen 
white, lateral portions and flanks with the under tail-eo verts and under 
wing-coverts ferruginous ; thigh-coverts olivaceous. Iridos dark red,* bill 
black, legs dusky. 

^'The three specimens were all shot at an elevation of 4000 feet. Two 
are from Mynall, one from the Travancore and Tinnevelly boundary. Two 
are males ; of the third, the sex has not been ascertained. The differences 
in measurement are trifling : tlie wing is 31 to 3 5r5 inches ; tail, 31 to 3 ()5 ; 
tarsus, 1*4 to 1 ’45 ; culinen, 0 9 to 0*95. The length is given by Mr. 
Bourdillon from to 9^ inches in different specimens. 

meridionahi is distinguished from T. fairhnnhi by (1) the much 
sliorter wlnte superciliary stripe terminating above the eye, whereas, in 
’ it extends back above the ear-coverts ; (2) by there being no 

brown^and behind the eye, the feathers immediately behi nek the eye being 
rufescent grey like the cheeks in T, meridionahi^ whilst^ they are brown l>kO|^ 
the lores and the crown in T, fmrhanki ; (3) by tlie back and upper parts 
generally being much greyer and by the brown colour of the crown |mssing 
gradually into the olivaceous tinge of the back and not being separated by 
a distinct margin ; (1) by the tail-feathers being browner and more dis- 
tinctly transversely barred above ; (5) by the striatioti on the throat and 
breast being more strongly marked ; (G) by the middle of the abdomen 
being white instead of ferruginousf ; and (7) by the rather stouter bill. I 
coifsider the differences marked 1, 2, and 3 characteristic ; the others taken 
alone would scarcely justify the separation of the two forms. 

From T. jerdoni the present species may be known by the absence of 
a black cbin|^, by the Hanks and under tail-eoverts being rufous instead of 

* Noted by Bourdillon, as also are the dimensions taken in the flesh. The 
length above quoted is from these measurements. 

t This may not be constant ; I have an indistinct recollection of luiving seen a 
specimen of T. fairhauki with tho middle of the abdomen whitish, but 1 am not sure. 

} With reference to this distinction between 2*. jerdoni and tho two Southern 
forms T»fairbanki and T, tneridionale^ it is as well to note that tho presence of a black 
chin m the former is mentioned by Blyth in his original description J. A. S. B., 1851, 

XX, p. 522. I call attention to this distinction, as Hr. Hume has overlooked it in his 
note on the species (Stsay Feathers, vii, p. 86). 

19 
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olivaceous, and the middle of the abdomen white instead of rufous. It is 
greatly to be regretted that T. jerdoni has never been collected again, so 
far as can be judged by published accounts, since Jerdon first procured it.. 


XIIT. — On a new Species of Papilio from South Indin^ with Remarhs on 
the Species allied thereto. — By J. Woou-Masox, OJficiatiny Superin- 
temlcntj Indian Museum^ and Professor of Comparative Anatomy 
mid Zoology^ Medical College^ Calcutta, 

(Rccwvcd Get. 16th;— Read Nov. 3rd, 1880.) 

(With Plates Till and IX.) 

In December last, the Indian Museum received from Mr. F. W. Bour- 
dillon of Trevandrum, a small collection of diurnal Lepicloptera, amongst 
which was a much worn and tattered example of a female insect evidently 
closely allied to the North Indian P. Castor and to the Burmese P. Mahadevay 
with the same sex of the latter of which it turned out on examination to 
agree in having the discal mfirking.s of the hind-wing confined to the 
median region of the organ, where they form a transverse band ofw;hxiiceo- 
late spots, instead of •being diffused over the whole disk and exten‘“ing into 
the coll, as in the farmer. 

About a month ago, a few species of butterflies were received from 
Mr. d. H. Kearney of tlie Borkodec Coffee Estate, Koppa Anche, Mysore, and 
amongst them is a fine .specimen of the male, wliich proves that the species 
is, as the above-mentioned female specimen had already indicated, more nearly 
related to P. Mahadeva than to P. Castor, and enables me to describe it. 

Papilio Dbavidarum, n. sp., PI. VI II, Fig. 1, <? . 

Allied to P . Castor and to P. Mahadeva, ^ but more closely so to "the 
latter, with which it agrees in the form of the wings in both sexes. 

Sexes alike, having not only the same form of wings but also the 
same general type of coloration as the females of the Wo described 
species; thc'hlaie differing from the female only in the darker and richer 
tints of its upper sui’face. 

^ • XJpPKRSiDE rich fuscous of a much lighter shade than in P. Cas* 
tor, or even than in P. Mahadt va, and more densely powdered with fulvous 
scales than in either. Anterior wing with the basal area of a richer and 
darker shade of brown than the rest of the organ ; with four distinct 
longitudinal lines of fulvous scales in the cell, at the extremity of which is 
a -^inute but distinct cream-coloured speck ; with the outer portion beyond 
* Moore, P. Z. S. 1878, p. 840, pi. li, fig. >1. 
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the cell very densely covered with fulvous scales between the veins ; with 
a marginqjj^ row of ochraccous-white spots placed at the incisures ; and with 
a submarginal scries of nino conical or sublanccolate ochraceous ones ; 
each series decreasing at either end and paling towards the costal margin. 
Posterior loing with the anterior third of i|js surface devoid of fulvous 
scales ; with the incisures of the outer margin very narrowly edged with 
ochraceous-white ; with a sub-marginal series of seven strongly and angu- 
larly curved lunulos or arrow-shaped spots, the four posterior of which are 
ochraceous-white, and the throe apical ones civani-coloured ; a!ul with a 
discal band of seven extoriiallj'-dcntate laneeohitc cream-coloured spots all 
nrorated with fuscous scales excej>t the anterior two ; with the cell and the 
parts of the wing-incinbrane external and intcniaUto it tolerably thickly 
sprinkled with fulvous scales. The wing-meinhrane being in both wings 
devoid of fulvous scales in the intervals between the sub-marginal and 
incisural markings presents the appearance of having a sub-marginal row of 
dark blotclies. Ujs’DEnaiDE loss richly and deeply coloured, with the markings, 
especially the spot at the end of the coll, all sliglitly larger and white, with 
the exception of the diseal series of the hind-wing, which are ting<‘d with 
cream-colour at their inner points ; and with the fulvous scales similarly 
"^Wll gh not quite so thickly distributed over the fore-wing, but evenly 
sinuniuod .over the wliole of the hind- wing. Body lightor^olourod ilian in 
P, Gtishor, but marked in identically the same manner. 

Lcnglh of fore-wing 2*2 ; \> 4 lienco expanse = 4'5^nche.s. 

Hah. Koppa Anche, Kadur District, IMysorc, S. India, at about 2,500 
feet elevation. Obtained by Mr. G. H. Kearney. 

y . Marked above and below, spot for spot, as in the male, but 
lighter and less richly coloured, with the spot at the end of cell larger and 
apparently more di.stinctly visible on the upper side, and with all the 
. markings (except the sub-rnarginal series of the underside of the hiiid- 
. which are white) straw-coloured. 

' Length of forc-wing 2 3 ; wiience expanse = 47 inches. 

Hab. Trevandrum. Obtained by Mr. F. W. liourdillori. 

Inthcynaleof P. Bravidarum, there are visible upon the upper surface 
of the fore-wing a spot at the cud of the cell, a sub-marginal row of coni- 
cal or sub-lanceolate spots, and a marginal row of incisural spots ; and upon 
that of the hind-wing a discal row of lanceolate spots, a sub-marginal series 
of lunules, and incisural spots as in the fore- wing. 

In the male of the darker-coloured P. Mahadeva, the incisural spots 
of the fore-wing alone remain, but the hind-wing retains its three series of 
spots, which, however, are all smaller and apparently less clouded with 
dark scales than in the preceding species. 

In the fuscqps-black male of P. Castor^ the fore- wing may be said to 
be uniform black, the incisural spots, which alone remain, being so reduced 
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in size as to be barely visible, being, in fact, mere specks confined to the 
fringe ; the hind -wing has lost all bnt the incisural specks (jyhich are 
similarly confined to the fringe) and the first three or four spots of the 
discal scries, which together form a large and conspicuous cream-coloured 
blotcli divided by the veins : ^P. Oastor may, in fact, be described as a rich 
dead-black insect with a conspicuous cream-coloured blotch near the outer 
angle of each hind-wing. 

In P. Castor, then, the sexes are, as regards colour and markings, as 
strongly differentiated from one another as in any species with which 
I am acquainted; they also differ to some extent in foriu, the male 
having the fore-wing narrower, with the external margin obviously ernar- 
ginate, and the hind-wing also narrower and produced, with the same margin 
more deeply incised and lobed than in the female, both pairs of whose wings 
in form more or less closely* resemble those of both sexes in the other two 
species. 

Ill P. Mahadern, the sexes are also tolerably well, though not so con- 
spicuously, differentiated in point of colour and markings as in P. Castor, 
hut not at all in form, the wings being of the same shape in both sexes. 

In P. Bravidarim, the sexes agree perfectly both in form of wings and 
markings, differing very slightly in colour only ; so that but little 
differentiation has here taken placo, 

The female of Dravidartm is scarcely distinguishable, as far as one 
can tell from a description alone, from <that of P. Mahadeva,' the only 
diffcroives that I can make out being that in the latter “ the fore-wings 
have very small and less distinct sub-marginal white spots, and no spot at 
the end of the coll.” From that of P. Cmtor, however, it is readily distin- 
guished by having, as 1 have already pointed out, the discal markings of the 
hind-wing in the form of a transverse band of short lanceolate spots. 

At the meeting of the Linnscan Society of London held on the I^bh* 
March last, a paper by Prof. Westwood, on a supposed polymorphic butfe^ii^, 
fly from India, was read. In this memoir the following conclusions aw ' 
said [joide abstract in ‘Nature’ Yol. XXI, p. 531, April lat, 1880) to have 
been arrived at by the author: — (1) “ That Papilio Castor is tfcjfl male of a 
species whoso 'females have not yet been discovered ; (2) that the typical 
P. Pollua: are females of which the males with rounded hind-wings having 
a diffused row of markings has yet to bo discovered; and (3) that the 
coloured figures given by the author represent the two sexes of a dimorphic 
form of the species.” 

* The females present an inconspioaous dimorphism, some ha'^nng retained the 
primordial form of hind-wing, while others have the outer wiftrgin of thia wing toothed 
as in the male {puh iffra). 
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With regard to the last of these conclusions I cannot speak, because 
neither the paintings nor the specimens in question are accessible to ino ; 
but, haviSg spoken above as if the opposite sex of P. Castor were perfectly 
.well-known to naturalists, while, according to Prof. Westwood, it is still 
.undiscovered, I ought perhaps to say a few words about the material on 
which my remarks are based. • 

Fapilio Castor is restricted in its distribution to the slopes and valleys 
of the hill-ranges of North Eastern India .and to the parts of the plains in 
immediate contiguity with them ; its place being lakon elsowliere, as in 
Southern India, by the new species. described in the preceding pjige.s, and, 
in Burmah, by P. Mahadeva. Tlic Indian Museum posso.sso 9 specimens 
frem the Southern slopes of the Khasi Hills (Silhot), from the Sikkim 
Hills (Darjiling), Cherra Punji in the KI)a.^i Pi ills, and the Naga Hills ; 
and three males were taken by Lieut.-Col. Godwin-Austen during f ho 
Dafla Expedition ; in these last, in a largo male from Cherra Punji, and in 
two specimens of the same sex from the N.aga Hills the • upper siirfaco is 
dark brown of a much lighter tint than in nine males recently received 
from Sikkim (2) and Silhet (7), which are all brown-black of so dark a shado 
as ‘to appear quite black except when a strong light falls upon them when 
.jheir colour appears brownish ; in fact, the brown of the former is to that of 
thej^tter series of specimens what dark green is to the colour known as 
** invnu bi e-green.*' In the large Cherra Punji specimen, the short tooth, 
or rudinjentary tail, into which^thc third branch (tl.% pi. ix, fig. 1) of tho 
median vein of the hind-wing is usually produced, docs not extend bev'ond the 
line of the other lobes of the outer margin, and one of the three dwarfed 
. winter specimens* captured by Col. Austen ajiproachcs it in this respect ; 
moreover, one of the Silhet specimens has this tooth smaller in one wing 
than in the other, so that this, like secondary sexual characters in general, 
subject to variation. It is possibly to difperenco of station, but probably 
long exposure to the vicissitudes of the Calcutta climate, and to the 
:a;^plications of benzine and other noxious substances to which they were 
subjected before I took over charge of the collection of Lepidoptera, that 
these br^n specimens owe their lighter coloration. However this may be, 
it may confidently be asserted that it would be impossible for the most 
inveterate species-maker to discover any character by which to separat# 
them as a distinct species or race from the fresh and consequently dark 
Sikkim and Silhet specimens. So much for the males. 

Of the nine females in the collection referred by me to P. Castor^ 
seven being perfect can readily be divided into two sets according to the 
form of the outer margin of the hind-wing — three (one from Assam, one 

* The insect figured by Westwood (Arcana Entom. vol. ii, pL 80, fig. 2) seems to 
have been a similarly dwaifed and hided individoaL 
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from Chcrra Punji,* and a large one from Silbet) having the third branch 
pi. viii, fig. 2) of the median vein not produced and the outer margin 
of the wing consequently * rounder,* being, in fact, typical jP. Po//iw?— 
and four (two from Silhetf and two from Sikkim:[;) having that veinlet 
produced into a small tooth (^.^, pi. ix, fig. 2) as in the male. I consider 
that these two different forms are both females of P. Oastoi\ and that the 
plight differences they present are explained on the supposition, warranted by 
numerous analogous facts in nature, that the secondary sexual characters ao- 
quired by tlie male have been partially transmitted to some female!-- but not Ic- 
others (P. l^ollux), which have retained the primordial rounded form of wing. 

The fact that the discoidal markings of the hind- wing ir. the two Siihot 
females with toothed wings are lighter and more distinctly ■; ream -coloured 
than in any of the females with rounded wings ; that the raalfonn. speci- 
men from the same locality (which certainly belongs to the form with toothed 
hind-wings) has, these markings in the fourth, fifth, and sixth interspaces, 
those, that is to say, corresponding to the ones forming the principal part 
of the blotch in the male, of almost as rich and pure a colour as in that sex ; 
and that one of the two former has the spot at the ond of the cell and the 
suhmarginal markings of both fore- wings obsolete and is thus still further 
a])proximatcd to the male ; do certainly seem to mo to tell rather for th^ 
against the above supposition. ^ ^ • 

The Helenue-^voM^' of Papilios, to which Papilio Catdor and its^llies 

* There is another specimen from (Jlierra I’unjji, the largest of all in the collec- 
tion, with^ the outer margins of its hind wings so ragged that it is impossible to bo 
qnito sure to which form it belongs, though, from its close agreement in other respects 
with Westwood’s liguro in the ‘ Arcana’ as well as with the other insect £idm the 
same locality, I should say it^s u tyx3icul 1* l*ollnx» 

t There is a third spooimeii from Silhcl in the collection, taken at the same time 
and place as the other two, but it unfortunately has the hind- wings symmetrically mal- 
formed at their outer margins, the thud lobule on each side being short and angulated 
aud the fourih being somewhat longer than usual and also angulated. This malfurinutiQu!- 
is interesting as showing in the same specimen the instability of this character, tlie- 
strong tendency to tho assumption of the male form of wing exhibited in the lengthen- 
ing of the lohulo next in order, and the unmistakable * reversion* to tho rouuded 
form of wing in the suppression of tho rudimentary hiil. •f 

It should bo mentioned that a gynandromorphous example of tho form of fomalo 
described by Prof. Westwood as P. Fotlujo has been hgurod aud doscribed as P. 

by G. Semper in Wien. Entom. Monatschr. 1863, Band vii, p. 281, Taf. 19. 
In this specimen both the wings of the left side are truly female, but on tho opposite 
side the posterior portion of the fore-wing from tho first discoidal veinlet to the inner 
.margin on the upper side only, and the anterior portion of the hind- wing from the 
costal margin to tho second branch of the sub-costal on both sides, exhibit the masculine 
livery not unminglod with female characters {Conf. Westwood in Thos. £nt. Oxon. 
’t>. 187). 

$ The two Sikkim specimens have the tooth loss developed and the discal mark- 
ings of the hind-wings exactly like those of tho other form (F, FoUtwJ, 
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unquestionably belong, taken as a whole, presents us with a remarkable series 
of gradations in the amount of difference between the sexes, comprising as 
it does : one species (P. Dravidarum) in which the sexes closely resemblo one 
another in the form of the wings and in colour and markings, and there is only 
■an incipient sexual differentiation: another J^P. Mahadeva) in which, while 
agreeing in structure, they differ to a considerable extent in markings and 
colonr, and the secondary sexual characters of the male arc much more 
pronounced : another (P. Castor) in which they differ from one another 
Lo such remarkable extent that no lesser an authority than Prof. 
\Vestwood o igiiially described them iiruit i different names and still main- 
tains tlieii distinctness, and Mr. Wallace* placed them in different groups 
(ff the genus , the male having acquired the nv>st pronounced secondary 
sexua luiractci's (including rudimentary tails), which have been partially 
transmitted to some females but not to others ; and the two forms of 
fcm«ale having retained, one of them the form of wings, and both tbo 
general style of colouring, characteristic of both sexes in the first- 
named species : and, finally, others (P. Tlelenus, P. Chaon, etc.) in which 
the male has perfectly transmitted to the opposite sex all the secondary 
sexual characters (including the long fails) that he had actpnrod, the Icmalo 
— differing from him in such trifling ])oinis as the lighter coloration of tho 
h^lf of both wings and the dingier shade of her up])ur surf.'ice generally. 
^>om these and other facts, we arc, I think, entitled to infer the pro- 
bable descent of all the members of this group from an ancestor with 
tailless, rounded wings in both sexes, closely resembling P. Dravklarim^hxxt 
•with diffused discal markings in the hind-wings and probably also in tho 
fore-wings ; the consincuous wing -blotches of P. Helenm^ P. Castor, etc., 
having apparently resulted from the conccntrftion, so to speak, of such 
diffused colouring in the direction of the breadth of the wing, just as have 
the discal bands of short spots in P. Dramdarum and P. Mahadeva from 
► a similar process of modifleation in the opposite direction. 

* If his conclusions are correctly repoi’tod, Prof. Westwood’s draw- 
ings must represent a species different from either of those alluded to herein, 
and I lypk forward with much interest tn the appearance of his paper. 

Explanation of the Plates. 

Plato viir. 

Fig. 1. PapiUo Dravidarum, W.-M., $ . 

Fig. 2 . Papilio Castor, Westw. 5 2 nd Form (P. Pollux, Westw.), from Silhot. 

Plato IX. 

Fig. 1. Westw. from Silhet. 

Fig. 2. -r— — 9 Ist Form, from Silhet. 

d? — third branch of the median vein. 

: * 

• In his well-known memoir ‘ On the Phenomena of Variation and Ooogmphical 
Distribution as illustrated by the Papilionida of the Malayan Itogion’ in Trans. linn 
Boc. Lond., vol. xxv, pp. 33, 34. 
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XIV . — Description of the Female of Hebomoia Boepstorffii. 

By J. Wood-Mason. 

t 

(Received October 27 Read November 3rd, 1880.) 

Hebomota Roepstobefii. 

JI, Roepstorffii^ Wood-Mason, antoa, p 134, 

?. Uppebstde. with the orange patch devoid of amethys- 

tine gloss, externally more broadly bordered with fuscous (which at» each 
veinlet gives ofE inwards angular process the extremity of which is 
continued on as a very narrow edging to each side of the veinlet), hut inter- 
nally much less distinctly so than in the male ; with the cell more clouded 
with dark scales ; and with the sulphur-colour at the inner angle more 
diffused. Hind-winy with a marginal row of large subtriangular fuscous 
spots placed upon the veinlots from the first subcostal to the first median 
(the two last obsolete), decreasing from the second in the direction pf 
the anal angle, and connected together at the extreme margin of the wing 
by a narrow edging of the same colour, which extends to the anal antjJ^N^ 
with a submarginuj scries of six roundish spots, similarly decreasing ^m 
the first, and alternating with those of the marginal scries, each neing 
placed upon a fold, the &'st and largest on thofold between the costa and the 
first branch of the subcostal, and the last on that between the first and 
second median veinlets ; and with the sulphur-colour around the four inter- 
mediate submarginal spots stained with orange. Underside of both wings 
paler. ^ 

Length of fore-wing 1*7 ; whence expanse = 3*5 inches. 

Hab. South Andaman. 

Described from a specimen in the collection of Captain G. F. L. * 
Marshall, 11. E., who courteously offered me the loan of the insect for 
description as soon as he had seen the description of the male published in 
the last number of this Journal. « 

^ In Captain Marshall’s specimen of the male the submarginal spots 
OT the fore- wing are obsolete. 



1880.] Qod wiiil Austen— 0;i Stoliczl'a'a MSS, Draujingaf 


m 


XY,-^Mote8 on and Drawings of the Animals qf various Indian Land 

MoUnsca (Piilinonii’era). — Bg Likut.-Col. H. H. Godwin-Austest, 
P' R. S., F. Z. S., Ac. 

(EocoivedJuly 16th; — Head Nov. 3rd, 1880.) 

(With Plates X and XI.) 

Previous to his appointnient to the Yarkand Mission, Dr. F. Stoliczka 
had been wovuii. ^ for some years at the animals of the Indian land Mol- 
lusca, and ha<l enriched this Journal with lueny vahuihlc papers. Among; 
the iminerous- MSS. be left behind him in there were found, after his 

death, .some \ery excellent drawings that had been made under his superin- 
ten'danee from the living animals; they had baen drawn on scattered 
sheets of pajier, and remarks on the colour and other characters of the soft 
parts had been made in pencil on the margins, which were fast becoming 
illegible. 1, therefore, with the concurrence of Dr. J. Anderson, pasted 
these interesting drawings into a scrap-book**^ and copied into it, as well 
as I was able to decipher them, the names, localities, and remarks noted. 

,As it may bo some years before many of these species are obtained 
again by any naturalist witji the means or talent to correctly draw them, 
"*5 thought that lithographed copies published in this Journal would not 
only^iT^ preserving, but in a measure carrving out the weak of so good an 
observer, and would be of use to those in India who are interested in the 
land-shells of the country. Thew is an immense amount of work to be done 
in this particular branch of Natural Hi.story. We know as yet veny little 
of the relationship of the many species, especially among the Zonitidw 
(Semper) ; the anatomy of most of them has never been examined, and, until 
this is done, or at least more car(3ful do.scriptions fnd sketches of the out- 
ward form of the animals are made, our attempts at a satisfactory classiGca- 
tion must fail. 

I have to each species figured given Stoliezka’s remarks and identifica- 
tions in full, and added a few notes cxtractctl from my field-book wherever 
I could do so, and I also distinguish a few identifications by Messrs. W. T. 
Blanford a»l GeofErey Nevill. . 

The plates that will be given contain species of the family Zonitidee 
variously assigned to the genera Ariophanta, Hemiplectn,’\ Rhgsota, Xesta, 
and Rotula ; and one plate has been required for the Helicidce of such very 
different genera as BlectopyliSy Fruticicola^ &c ; those of the genus Macro- 
chlamySf I have also copied, but as I am engaged on a paper treating of this 
group more in detail, which I propose to send to the Zoological Society of 
London, the plate will I hope appear in the Journal of that Society. 

* In the Library of the Indian Museum, Calcutta. 

• t Oxyles, 


20 
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Genus AllIOPHANTA, Des Moulins. 

Bull. Soc. Bold. Ill, p. 227, (Nov. 1829). 

With plate giving throe figures of shell and two of the animal from 
life ; type lavipes^ Muller, Bombay. 

The description by Albers (Dio Heliceen, p. ' is as follows: 

“Testa sinistrorsa, umbilicata, tenuis, diaphana anfraL', Himus angu- 
laius vcl carinatus ; 'pertura obliqua, luiiaris, peristoma simplex, acutum, 
marginc columellari rcflexo” ; in the sub-genus, thus defined by shell alone, 


this writer places the following species : — 

himalatfana. Lea — interrupta, Bs. 3^ci\gal. 

Irevipes, Midi. * Bombay, 

retrorsa, Gould {^Hemiplectay Sect. E of Theobald) Tavoy. 

jitnns, Chem. M u.acca. 

rnmplni^ v. d. Busch. Java. 

Adams adds to these : — 

rifssolcmma, Alber.s ( ? Thyreus^ Bs.) Java ? 

trifasoiata, Chemn, = lavipes, var. Maldbar. 


and ho figures 'lcc}}ipcs^ quoting M. K. Gray, Fig. Moll. Anjin. pi. 288j^Jig* 
7, which is a tr^ee of Des Moulins’ original drawing (1. c.). ^ 

TMr. Geoffrey Ncvill, in his tlaiid-List of Shells in the Indian iduseuAi 
Calcutta, adds to the* above ; — 

lajdlayana, l?s. Lower Bengal, 

kadapaensis, Nevill, Madras. 


c= nicoOarica, Chemn. re-named, as it is not found in the Nicobar Islands. 


cysis, Bs. Nilgiris. 

thyrotis, Bs. Nilgiris. 

intumescons, W. T. Blf. Bombay. 

immorita> W. T. Blf. (in coll. Beddome) South Cauaral 

near interrupta. 

camhojensis, Reeve Siam. 

rcyalis, Bs.^ Borneo. 


== vittaia^ Adams and Reeve, (vide Adams. Gen. Moll. pi. Ixxix, fig, 5, as 
Nanina ) . 

bajadcra, Pfr. = ammonia^ Valenciennes Bombay. 

Mr. 'William Theobald (Oat. Land and Freshwater Shells of Brit. 
India) includes — 

aurisy Pfr. (? cysis, Bs.) Kundah Hills, Madras. 

cyclotrema, Bs. Sumeysar Hills, North of Tirhbot. 

a true Helix belonging to tbe c?0Zi5ra^a-group. , 
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fovcola for foveata, Pfr. Java. 

Mr. Edgar Smith agrees with me, on a comparison of the species in tho 
Britisli Muscuni, that this is riimphi^ Mus. Cuming. 

saccata^ Pfr. Tavoy, 

and this is uiil\ iin: young of rctrorsa, Mus. Ufiin. 

Dr. C. S ’^.ois. Arch. Philip, p. 50, 1870), on tho cliaraclor of 

the horn ahu k tail-glaud and foot, placo^ji one sinistral .species (nmjdti, 
V. Buseh.) and the follovyiiig dextral s)t<11s in the snb-geiius: — 

martin*, J’lV. 8umatra. 

nrmorensis^ Mull. 

f avail ' Lamark . Java. 

i'areg ' ata, ]Mouss. {Xiista) • Adenaro, near Timor. 

Qi'iiy^Nanina) Singapnr. 

Hrofmea, Alb(?r.s. Singapur, 

It i.s very unlikely that tho.so last six species from the i.sland.s of tho 
Malay ArehijMjlago have any very close relationslrip to tlie ty)>ie:il sinistral 
Bombay species /cpripes, although tho tail-gland does assimilate, and it 
woCild bo bett('r to kecip them, as well a.s all th(5 other sj)(;eie.s from tho 
,^sanio region, separate for the present, a.s notliing is yet known of tho anatomy 
of ttO Indian species. Only those purely Indian forms whjeh I di.stinguish 
by antkjuo type can bo with certainty placed in thi^ sub.g(?nus. 

PfeifCer has also, besides t 3 ^)ical forms and others (Zeits. 1855) : — 


ammonia, V''alenclennc.s, (sp. in llrit. Mii.s.) IJahitat ? 

regal is, Bs., (I do not eoiisider should he included.) Borneo. 

sannio, Pfr. Habitat ? 

amp iiUario ides, Ecevo flMus. Taylor = cgsis,) Nilgiris. 

linstedHy LTr. (Mas. Cum.) Malaeea. 


is closely allied to rimphi, hut it is sharper keeled, and, if the latter should 
' jfrove a true Arioplinnta, it should also be included. 

Dos Moulins founded his geiius bn tho animal of a spoeimon which 
had been sent to him alive from tho island of Klephanta, Boinb.iy, by 
M. TheopWe Laterradc in March 1829. The mollnsk lived some .short 
time and tw'o drawdngs of it were made. - Previous to this the shell only 
had been described by Miillcr. 

To M. De.s Moulins, therefore, belongs all the credit of first noticing 
and distinguisliing the very distinct and largo group of Asiatic Helices 
possessing a mucous pore at the extremity of the foot, and for which group 
so characterized he proposed the title PuEBEPOBiE, placing the Bombay 
shell in his sub-genus Arioplianta, 

Dr. J. E. Gray four years afterwards, on the similar characters of 
another but vcry« distinct species^ created the genus Xanina, for Asiatic 
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Helices of this type, and his genus was adopted by Adams and others, 
although Thos. Hutton first, and Benson afterwards, had pointed out the 
distinction in the sub-genus MacroeJilamys ; I do not, therefore, see how in 
fairness and by all rules of nomenclature Mr. Gray’s title can be adopted, as 
it has been, for the whole group (Indian and Malayan) of those Eastern 
Helices provided with a mucous pore which Des Moulins described so well 
and so accurately ; the latter saw at once the important differences such an 
organ implied in the general anatomy of the animal and understood its great 
value in classification, and ho shewed also its attinity in this respect to Avion 
by the title he gave it pp. 230, 235, where ho gives in fuli ciio 

description of the animal, his remarks on which arc well worthy oF perusal). 

H. (Abtopiianta) Ti^EViPES, Miill., var. tbifasciata, Chemn. 

PI. X, Fig. 3, 3«. 

H. liBvipes^ Miillor, Hist. Verm. 2, p. 22, no. 222. 

„ '■ ■■ Gmclin, Syst. Nat. p. 3016, no. 13. 

„ Chomnitz, Conch. 9, t. 108, fig. 916, 910. 

„ - ■ ■ sub-gonus, HMicelle^ 2nio group Aplostomcs, 3n*e Sect. rubann6e8. 

„ - F^russac, Hist. Moll. pi. xcii, fig. 3 h 6. 

„ ■ ■■ Fcrussac, Tabl. Syst. p. 41, no. 229. * 

Sub-gonus Ariophantay Des Moulins, var. a. all wliito, without bands, from Island 
of Ehjpluinta ; var. 6, c. banded, from the same locality (only ibis banded var, 
data figured in tho*Conch.^Ind. pi. cxxxi, fig. 4.) t • • . 

Tlie figures are ttiken from No. 57« .and 575 of the MSS. drawings 

representing specimens from Bombay. * 

«■ 

Abtophanta inteebupta, Bs., pi, X, Fig. 1, la. 

Helix interruptay Bs. Zool. Jour. Vol. V, p. 40 1, (1834), from Sikrigalli and on 
tho Jollinghy river (tributary of tho Ganges). 

= Himalayanay Loa. 

These figures have been reproduced from No. 44 in MSS. in Ind. Mus- 
Library ; the specimens from which the original drawings were made w^O' 
obtained in the Botanical Gardens, Calcutta. 

Benson’s description of this last in above Journal applies to S, lavipes^ ' 
but in his description of the animal, he says the excrements are “ voided 
from an opening in tho terminal and posterior part of the fo(tij instead of 
from tho foramen commune^' ho must here evidently be mistaking the 
mucous gland for the anal orifice, although on tho previous pag0^(4GO), 
describing the genus Nanina, he shews that they are distinct openings. 

H. Concli. Ind. Hanley, fig. 3, plate xxvii. Specimens from 

Faqirabunda, Jessoro District, are thus described in my note-book — “ The 
animal being of a iiink colour the same tint is given to the shell, while black 
mottlings shew through the body whorl. The head is dark-coloured up to 
a well defined bhack line (extending from posterior part of the neck to 
below the oral tentacles), thence light-coloured with a pink tinge; which 
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IS more intense near the extremity of the foot The mucous gland has the 
form of a long slit with a very small lobe above.” 

Helix (Artopiianta) laidlatana, Bs., PI. X, Pig. 2. 

Ann. Nat. nisi. Ser. 2, Vol. 18, (1866) p. 263. 

The figure is a copy of fig. 30 of MSS. drawing of a specimen from 
Manbbum. 

Heiix laidhyana^ Bs. Hanley, Conch. Tnd. PI. Iviii, fig. 3, 4, 5 : 
figure 4, from Cuttack would appear to be a different species from fig. 3, 
C ' sa, which agrees with the original description, fig. 5. 

F. (AaTOPUANTA) INTTJMESCENS, T. Blf. PI. X, Fig. 4. 

* J. A. S. B. 18G6, p. 33, typo from Muhublcshwar, W^istim Ghats of Hindustan. 

The figure is from fig. 17 of MSS. drawings and bears tlie following 
remark “ JV. Canarica from Fairbank” [Stoliezka]. 

Mr. Blauford writing of the animal and comparing it witli hnjadcra 
says — “ The inimals also show a diffdrenco in colour, that of intimescens 
is uniformly, so far as I have seen, dark cinorous, while that of hajadcra 
is ^ much lighter, but very variable. Tlio latter shell is found mostly on 
shrubs, the former on the ground, and while intmiescens has as yet only 
bjoen found at Mahabloshwar 4,500 feet above the sea, hajadera (which 
is faro at Mahabloshwar) abounds on the ecpially or noj^rly equally high 
hills bf Singhur and Poorundhur, and along the* summit of the Western 
Ghats at about 2000 feet. 11« abounds at Kbandillla at the top of the 
Bore Ghat.** 

Genus IIEMIPLECTA, Albers. 

Hie Ilclicccn, p. 60, (1860). 

Founded on the shell alone ; type hmvpfreysianaf Lea, from Singapur. 

** Testa supra granulosa vcl decussatim striata ; subtus polita, anfrac- 

ultimus plus minusve angulatus vel carinatus.** 

• Albers gives for the distribution of the species of this group the largo 
islands of the Malay Archipelago, Java and the Philii)pincs, Now Ireland, 
&c. ; only one species lahiata (= monticoUiy Hutton) being from India, 
and thaj^ not agreeing with the description, the last whorl being well 
rounded. The two characters given would embrace a vast number of species 
having a much wider geographical range, and I should bo inclined to restrict 
it tffthe Malay region and not to include any of the Indian forms, until 
■other characters in common can be found after examination of the 
animals. 

To Albers* list, Adams added, it is difficult to say why, several other 
species, among them ligulata, Bemirugata^ and tranqucharica^ shells 
widely differing in their very globose form from the generic description. 
Semper does jiot follow Albers, but places many of the species under 
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Bliysota, on tlie character of the odontophore ; these I have marked with 
an asterisk. 

Albers refers the following species to Hemiplecta : — 

*hulla, Pfr. (Bhysota^ Albers) 
ful villa, Pfr. 

hiamensis, Mouss. * 

halata, Mouss. 
rufa, Loss. 
mntJiotriclia, Pfr. 

*setiyera, Sow. 

*yimimta, Sow. 
tlicodori, Phil. ^ 
hataviana, v. d. Busch. 
centralis, Mouss. 

cuvieriana, Lea • 

novcB-1iiherni(B, Quoy. 
liumplireysiana. Sea 
— var. gemina, v. d. Busch. 

? lahiata, Pfr. 
semigranosa. Sow. 

^ganayensis, Bi’od. 

*scmigloho8a, Pfr. ‘ 

Adams gives some*bthcrs, three of wbicji are Indian 
llaiiiv Uliana, Lea. 
conoidalis, Adams and Ilecvo 
densa, Adams and Ueevo 
r ligulata, Furus, 
limaensis, Mouss. 
lurida, Gould 
ruhricata, Gould 
rufcscens, Gratel. 

? semirugata. Beck. 

sfcursii, Shuttl. 

? iranquelaricha' Fabr. 

velutina. Sow. = xantliotricha, Pfr. 

Theobald has included a large number of Indian species in this ’’lub- 
genus, with forms so varied ho subdivided it into 5 sections ; he does not 
give the characters, but notes the typical S 2 ^ecie 8 in each {vide Suppl. Index, 
Conch. Indica). 

Nevill in his Hand- List makes it much more circumscribed and admits 
distincta, Pfr. Saigon! 

ne]^tmu8y Pfr. ^ Cambodia. 


Luzon. 
Mindanao. 
Java. 
Java. 
New Ireland. 
Ouimarcs Icj. and Negro ' 
Lu 

Luzon. 

lorgdi. 

Tava. 

Java. 

■ Ti Luzon. 

New Iroliind. 
Singaimr. 

Java. 
Landour, 
Phillippinesf. 
PjjTiay’^lo. 
Samftr, do. 


Mindoro. 

Philippines. 

Bengal. 

Feejcc, 
Feejc€|.'^ 
Madagascar ? 
Bengal, 
^mboina. 
India. 
Philippines. 
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^cymatium, Bs. Penang. 

sylvicola, W. Blf. MSS. Naga Hills. 

hasilenSf Bs. Annamullys. 

heddomci Bit*. Travaiicoro. 

hasilessay Bs. Annamullys. 

? undosa, W. Blf. Mandalay. 

cliemU, Pfr. Ceylon. 

^oxyteSy Bs. Kliasi Hills. 

^ cyclopia, Bs. Do. 

^castoVy Theobald Do. 

tp ‘'hi , Theobald Do. 

• ? diy Theobald Darjiling. 

'^rohia, Bs Do. 


Genus OXYTKS, Pfeilfor. 
fiicita. 18 . 35 , p. 188 [Without ilcseription.] 

1. Hanina oxylesy Bs. (type.) 

2. tlnjveiiHy Bs. 
it^a true Ariophnnta. 

3. avusy Pfr. ? 

«inistral and it is diilicult to understand on what grounds it is placed hero. 
•' • • pallasianayViw? ^ • 

I'his sub-genus would be the same as llemiplccta (Sec, D) of Theobald 


(1. c. p. 22) : who places therein : — 

hasilcssOy Bs. TYavancoro. 

this should not be included. I do not recognize any resemblance even 

in form of the shell. 

llanfordiy Thoob. Darjiling. 

castovy Thcob. Khasi. 

• var. a. cJierraensiSy W. Blf. Do. 

. cycloplaxy Bs. Darjiling. 

OxyteSy Bs. Khasi. 

polluXy Theob, Khasi. 


* Hemiplecta obobta, Bs., PI. XI, Figs. 1 and la. 

No locality given. 

♦ Helix (Hemiplecta ?) ligulata, F6r., PI. XI, Fig. 3. 

No locality given. 

Vide Nevill’s Hand-List (1878), p. 50, No. 281, as Xe%ta? his notes 
on the animal are taken from this drawing. Madras ranging to Bhagulpur 
and Patna, (ii. ii. o.-a.) 

* Placed in Rhysota by Stoliezka, J. A. S. B. 1878, p. 11. 
t Sub-genw Oxytesy Fir. (see fuither on) forms a very rccognizublo group. 
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H;elix (Oxttes) oxttes, Benson, PI. XI, Fig. 2. 

‘‘ No projection above the gland which is rather small ; sole broadly 
margined, and with a double line,** (w. t. b.) Nevill’s Hand-List (1878) 
p. 47, No. 261. 

1 would call attention iif this drawing to the close contiguity of the 
base of the eye-tentacles. 

Helix (Oxytes) pollux ?, Theobald, PI. XI, Fig. 4 

“ Cherra Poonjee from Godwin-Austen** [Stoliczka], 

“ Animal of a pale light yellowish ochre. Head rather darker, eye 
pedicels long and rather thick at the base. Extremity of foot and under 
. part of it very pale, shor^, flat and rounded, the mucous gland \it a very 
small lobe above it. 

“ I found this shell very abundant on the limestone in the forest below 
Nongkulang in the West Khasi Hills, and it ranges westwa-rd to the Garo 
Hills following the band of the Nummuliiic rocks. * The very peculiar 
thick shape and drooping form of the tentacles is to be noted in the diuw- 
iiig, their bases adjacent as in M. oxytes^ (n. ii. a. -a.) 

“ A small lobe above the mucous pore ; margins of mantle not produc- 
ed over the edge of the shell, sole of foot narrowly margined.** (w. t. b, 
Ncviirs Hand-Li»st, p. 48, No. 264. 

^ . Explanation of the Plates. 

Plate X. ‘ 

Fig. 1, la. Selix {Ariophauta) intei'rnpta^ Bs. 

Fig. 2. — ■ ' ■ - laidlayam^ Bs. 

Fig. 3. — lavipes, Muller, viir. tri/asciata. 

Fig. 4. — ■■■' intumescensj , W. T. Blf. 

Plato XI. 

Fig. 1, la, Memiplecta orohiay Bonson. 

Fig. 2. Udix {Oxytes) oxytes^ Benson. 

Fig. 8. Helix {Hemiplecta ?) ligulata^ F6r. 

Fig. 4. Hdix (Oxytes) poUux Theob. 
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JfVI . — Kew Species of Brnclcisli -wafer Mollushs, 

By Gf:opfiiey Nevill, C. M. Z. S. 

(Kcccivcd November 1st ; — Koad December 1880.) 

{Subfamily BYTIIINIINyE, Troschcl [omencl.]. 

Gobiss dor Sclmerkcii, T, 1857, as Group ‘^liylbiniiu ” ; cnieud. Stimpsoii, 18G5, 
and Clossin, IVLik’' 'Slid. 1880, as subfamily of llio I. .soidio. 

Stexothyra woomiAsoNiAx.v, ^n. sp. 

T. pariit , '^mperforafa^ omto-ncuta^ soViJa, crassa^ pnUUlc viruhiht^ 
poHta, aiitda, (sud lenic) obsolete snbmalhata ; spirit nculeifonuis, sub- 
concava, p>^' 0 flucta^ "apicc perncutissimo ; anfr, G, hnud coneexi, uUimm 
penunfiduSf medio suhanyulatns, hast applanntiis, a at ice ml a pert ur cm 
abrnpte ct luiUJc ilejleclm ; aperlura pcrconiracta^ perfecte rotundata^ 
m(iryinihus continuisy valiJe incrassatis. 

Long. 31, dijim. vlx 2 mill. 

Hail Port Cunning, 

Xliis interesting form is easily recognized by the vei^ acuio and con- 
cavely-excavalcd spire, tlie subangulato last wliovl, llattenod round tho 
umbilical region ; it is not spirally pitted, as in most species of tho 
genus, but appears obsoleiely malloated or imlented under a powefful lens. 

This i.s one of Mr. Wood-]\ra son’s interesting discoveries from tho 
still imperfectly explored brackish- water Sunderbunds (embouchure of tho 
rivers Hooghly, &c.). 

Type Indian Museum, Calcutta ; also in coll. Dohrn, Beddomo, Theo- 
bald, Blanford, and Hungerford, 

StENOTIIYBA nUNGEBFOIlDIANA, 11. Sp. 

T, pa^cUy imperforata, ovato-elonyata, solidiuscula^ viridula^ vix nitida, 
{sub lentc) lincis impress is ac dense pnncticulatis confer tim cinyulata ; spira 
paulnlum elongata^ ovato-convexa, apice ohtusOy sutura profunda ac obsolete 
marginata; anfr. 4, convexi, ultimus compresse ovuliformis, ant ice sub- 
applanatus, valde dcscendens ; apertura perpusilla^ suhoblique rotundato- 
ovata^ supeme Icviter angulata^ sulco profundiori ah anfractu ventrali 
separata^ peristomate ohtuso. 

Long. 2 1, diam. 1-J mill. 

Hab. Andaman Islands. 

21 • 
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Tills is one of the most distinct and interesting species of the genus 
as jet discovered : the few impeiiorate whorls, with markedly obtuse apex ; 
the distinct, though minute, close punctulation ; the unusually convex 
whorls, with the remarkable long, compressed, slightly flattened, and egg- 
shaped last whorl arc all good characters. The suture is very distinct and, 
on th(3 last whorl, distinctly niarginate below. The operculum is normal. 

Tjpe Indian Museum, Calcutta ; also in coD. Dohrn, Warnoford, 
Theobald, lilanlbrd, and llungcrford. 

STEKOTTivaA BLAXFOHDTANA, n. Sp. ‘ 

2\ minima^ stbperjic'ic rimata^ suhvcnlricoso<vav , ‘ isf solidiuseula^ 
nit ill (t, lucvis, paliUle cornea^ stihpellucida ; spU'a sulacuta, apice minutOf 
^ Buhohlim; anfr. d-i, con^cxi^ ultimus onagnus^ sulsolutxis^ iumide-ventrico- 
S2W, sibhhiangulatas, antice subapplamtus ; apcrttira ' sipibokwli.^, paululmn 
posticc reirorsa^ peristomate continuoy supernc angulatori ^ Operculum ooale^ 
sujicrne leviter acuminatum, vix crassiitsculum, suhtrantlucidim, spirale, 
apice sulcentraliy interne testacco-eostatum. 

Long. 3-iV, diam. 2'fV mill. . 

IIau. Chilka-lake (typo) ; also Port Canning and Madras. 

I am indebted to Mr. Wood-Mason for a careful examination of th^ 
operculum of this small form ; “ it is oval, subtransparent, spir^il, of few ‘ 
whorls, with the apex almost central, on the inner side three ridges, one 
seniicircular and two fehort ones with a slight S-curvature, for the attach- 
ment of the animal.*’ 

I 

The species is somewhat variable, especially as regards size and th^" 
greater or less distinctness, of the angulation of the last whorl.* Specimens 
from Port Canning agree better with the above- described typical form than 
do those from Madras. 

I have named this species in honour of its first discoverer, Mr^ IL 'JSi, 
Blanford. It appears to be abundant at Port Canning, Chilka Lake> and^/ 
I’own of Madras ; living with it there occurs another form, nearer 
St, minima. Sow. (but I think distinct), with more produced spire than . 
St. hlanfordiana, less tumid last whorl, without any trace of biangulation, 
with tho aperture rounder, and not angled above ; there is yet another 
still smaller decollate form from Port Canning, probably also a distinct 
species. 

Typo Indian Museum, Calcutta j also in coll. Hungerford, Theobald, 
Beddome, Blanford, and Dohrn. 

Subfamily HYDROBIIN.®, Troschel [emend.]. 

Gebiss dor Sohiicckcn, 1, 1867, as Group “ Hydrobiae" ; emend. Stimpson, 1865. • 
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Htdhobia (Belorandia) mtltacea, n. sp. 

T, mimtay vix rmata^ conico-elongatula, solida^parum nitida, alhido^ 
viridula, lavigata ; sjnra paitlaluni productu, apicc acutiusciilo ; 

anfr. 6, concexiuscuU^ ultimis diwhus rapide accrescent ibus, ultimo hasi 
subplanulaio^ a. I aperfurum gibhosilatc erdssa circumscripto ; apertura 
ovalo-rotundata^ intus incrassala^ peristoma continuum^ valide incrassatum^ 
margine cxlerno arcuato^ hasi sinuato, vuirginc columellari siibangulatim 
conLorU , subrejlcxo. Operculum sat prof unde immersum^ tenue^ pelluci- 
dum, viireum. 

Long, vix 2-J, (iiam. I J mill. 

• Hae ]^ort Ciiiuiing, 

Var. minor • long. 2, diam. 1-J mill. 

Hin. I' rt Cimiiing. 

Found in gr^ajf abundance in brackisli-water ponds, associated witli 
Valvata (?) micvoscopicay Nov., new species ot* Bgthiniay Martesiay Teredo 
(/), Pharellfiy Thcority Slcnolligra blanfordianoy &c. From the hisi-naincd, 
th§ remarkable callosity behind the outer lip, besides many other charac- 
ters above recorded, at once distinguishes it, 

^ Tins interesting shell is the lirsi extra European species described of 
Ibcrgenus (?) Belgrandia, Bourg. ’ ^ • 

' Typo Indian Museum, Calcutta; also in* coU.* Beddomc, Theobald, 
Hitngerford, Joly, Lohrn, and ^lanford. 

Subfamily ASSIMINEINiE, [emend.]. 

Group LUhoglyidii, Troachcl, Gebiss dor Sclmiiflicn, I, 1857 [pars]. 

Fam. AssiminidiiG, U. and A, Adams, Gunora Moll. 1858. 

Fam. AssiniinciJac, Clossin, 1880. 

Socjtioii of sub-fam, Tomatiopsinao, Stoliezka, Goat. I, 1868. 

I--' 

Asstminea sinensis, n. sp. 

21 imperforatOy ovato-conicay soUdulUy nitiday suhglahra^ enstaneo- 
fusctty linea impressa infra suturam subobsolete notnta ; spira product-ay 
conica, apice subacuto ; anfr. 7i, subplan iusculiy ultimus compressusy vix 
convexiusculusy carina nulla m unit us ; apertura parcUy subvert icalisy mar* 
ginibus callo subobsolete junctiSy margine externo tenuiy nvirgine colmiel- 
lari arcuatOy incrassatOy saturate castaneo-fuscoy mfvrnc subangulato. 

Long. 5, diam. 3 mill. 

Hab. Hongkong. 

1 am indebted for this, as for many other novelties, to Surgeon-Major 
R. Hungerford. 
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Type Indian Museum, Calcutta ; also in coll. Hungerford. 

Assimimea peaseana, H. Nevill, MSS. 

T. perangtiste perforata, ovato-conica, notahiliter tenuis, glabra, nitida, 
vivide straminea, ad siUiiram^ fascia Uvula {pht^ winusve sulohsohte) mar- 
ginata ; spira convcxo^conica, producta, apice aciito ; anf\ 7, convcxiusculi, 
ultinms rotnndafm, inferno conrextis, circa perforationem hnud carinatus ; 
perhioma pcrrcgularitcr rotundaiam, ad hasua hand angulaiuni ; margo 
colmu Haris late dilaiatus, snhdaplex, castaneo vivide tincius ; apertura 
subrot undo la, mnrginihus callo subohk>olcte castaneo junct is* 

Long. !jI, diaiii. 3i mil. 

r 

II AB. Lake Negonfbo, Ceylon. 

Named in manuscript by my brother, in honour of the late Harper 
Pease of Honolulu ; it is a very distinct species, easily disiin .mshed fron 
Ass. subconica. Ass. marginata, tic., by its tliiii texture, peculi.u ( oh>ralion, 
absence of any trace of sculpture, rounded margins of the aperture, Ac. 
Si)ceimcns of rather larger si/e than that of which the measurements are 
above recorded occasionally occur. 

T)pe Indian Museum, Calcutta; also in coll. II. Nevill and H. 
Dohrn. 


.^SSIMTNEA BTPASCTATV, 11. KlJl 

. t 

T. imperforata, ovdio-conica, ^lida, vix glubriiiscula, stihiitidfr, sordide 
viridula, fasciis bin is fuse is et suhobsolrtis cincia ; spira moderate pro- 
dneta, concexo-conica, apice subacuto ; anfr. (i.J, convcxiusculi, uHimus 
iumide ventricosus, ad pcriphoriani subangulatas ; apertura awpla,sub- 
rcriicalis, marginihus callo pervalido fiisco-ltmbaio Junctis, marginc 00111 -- 
mtllarifcre recto, valide incrassato, sordide fusco, inf erne subrotundato, ' *■ 
Long. diani. 31 mill. ' • 

Had. Brackihh-water lagoon, Port Natal. . " 

A common species, quite distinct from the three forms described by 
Krauss, ^ 

Type Indian Museum, Calcutta. 

AsSIMINEA DOnUNIANA, n. sp. 

T. parva, solidiuscula, ocata, fusco-viridescens, anguste umbilicata, 
laevigata, sutura lineari, hand marginata ; spira curia, apice perqbtuso ; 
anfi\ 4, rotundato-convexi ac tumidi, ultimus infiatus, suhtus convexus, basi 
prope regionem umhilicalem subexcavate depressus ; apertura subverticalis, 
ovato-pgriformiSi dimidiam totius longitudinis aeguans, intus pallida 
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mridescens ; margo cohmellark superne valide intortus^ rejlexus, incon^iem 
fulvo tinctus^ infeme vix rotundatus. 

Long. 3, diam. 2^ mill. 

Has. Hongkong. 

The short spire, with obtuse apex, the depression of the last whorl 
round the narrow umbilicus, the bent columella, and tlio thick somewhat 
eroded texture, of a greenish colour unusual in the genus, arc the best 
characteristics of this small species, for which I am indebted to my friend 
Surgeon-Maior R. Ilungcrford ; I have named it after my esteemed 
correspondent Dr. Henry Dolirn of Stettin. 

Ty 2)0 Indian Museum, Calcutta ; also in coll. Dohrn and Ilungcrford. 

* Assiminea woodmasoxtana, %i. sp. 

T, imperforata (pel ad regionem umhilicalem mintissime perforata), 
narina pa ' ' ae Bubol^oleta circumscripta, lanccolata, conica, solidhiscula, 
nitida, mhg‘ahra,dUecte castanca, prope suiuram rubido fasciata 

ac linea impreBsamarginata ; spira conico-clongata, anfractnm ultimumferc 
aeguuns, apicepcrmimito,acutissimo ; anfr.^\,vix convex imeuli, regularilcr 
crsscentcs, uUlmus subcompressus, obscure subnngulatus ; apcrlura parva, 
subverticalls, ovata, marginihus callo tenni junctis, margine columcllari 
pallidc castaneo, paululim incrassaio, subrecto, inf erne subangulato, 

Loifg. 4, diam. 21' mill. * 

Had. Tort Canning, near Calcutta. • 

I have named this pretty *and very distinct- sj^ocies after my friend 
Mr. J. Wood-Mason, to whoso very su^^jcsstul researches in the JSunder- 
bunds the Museum is indebted for so many, interesting mollusks, as I liavo 
already pointed out in my Catalogue, iXsc. E, p. 22, when describing the 
oi^erculum of Larina bunnam. The small, almost obsolete, keel round the 
/very minute perforation (which is sometimes completely covered) is very 
characteristic. 

■- Mr. Wood-Mason has favoured me with the following extract from 
his note-book on the animal of this species — “ Eyes large, intensely black, 
situated on the upper side and near the extremity of the peduncle ; animal 
trail spareift, above very slightly greyish, between the tentacles reddish, 
which are so transparent that the eye-spots can be seen very nearly as well 
from the under side.” 

Type Indian Museum, Calcutta ; also in coll. Beddome, Hungerford, 
Blanford, Dohrn, Theobald, and Joly. 

Absiminea beddomeana, n. sp. 

T. depresso-turhinata, quoad formam species generis Colloniae quom 
dammodo memorans, peculierriter obscure sed profunde umhilieaia, de^ 
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presso^comidea, solida^ crassiuscula^ nitida^ subglabra, ad basim (sub 
Icnte) striis incrementi subobsoletis munita, saturatissime fulvoMvida, infra 
mt'uram albo fasdata, fascia prope aperturavi plus minusve evanescente ; 
sutura vix distincta, linea obscure impressa et subohsoleta notata ; spira 
obtuse depresso-conoidea, apice minutissimo ; anfr. 5, %iltimus suhtus per- 
globose ventricosus, ad peripheriam obsolete subsubangulatus, infra sub- 
pliinulatus, circa umhilicum callo lato pallide fusco et obscure albo-limbato 
munitus ; apertura ampla, subrotundata, intus incrassata, margmibus callo 
albido prope aperturam valido ac distincto (inter dum subobsoleto) junctis ; 
columella pernotabiliter et valide incrassata, inf erne abrnpte retrorsa, 
triangulari-linguiformis, applanata ac excavate rugosa, superne in nmbilicum 
abrupte desinens, Operc\^lum tenue ac corneum ; anfr. 3 (sub lente vix 
distingucndi) in umboncm subcentralem ac prominentem desincntes, 

Alt. 3, diam. 3J- mill. 

11 AB. Port Canning. 

Tlic most remarkable and abnormal species of the genus as yet de- 
scribed. The animal is that of a typical Assiminca, both the late Dr. 
Stoliezka and myself having exjimined aumerous specimens. The Museum 
is indobiod for its extensive scries of this and the following species to 
Mr. Wood-Mason. 

Typo Indian^ MusQpm, Calcutta ; also in coll. Dohrn, Hmigerford, 
Blanford, Theobald, Jo]y,imid Beddome. 


AsSIMlNEic'tIIEDPAt.piANA, n. sp, 

T, parva, anguste umbilicata, ovato-donica, solidiuscula, vix nitida, 
comeofulvida, sub Icnte spiraliter minutissime confcrtimque sulcata, 
striis incrementi plus minusve obsolete decussata ; spira conica, vix frctducip'l 
apice Suto ; anfr. 6i , convexi, supremi sublaeves, cavieri inf^ sutdi^iitr 
distincte angulati, superne sublaeves, inf erne spiraliter confertimqua svXc^X^ 
oblique suhgranulatim decussati, ultimus globose subrotundatus, in medio 
striis decussantibus plus minusve subobsoletis, prope umbiUcum dis- 
tinctioribus, notatus ; apertura sat ampla, subverticalis, marginihus callo 
nitido junctis, margine columellari supra lev iter coniorto, infra rotundato. 

Long. 4s, diam. 3 mill. 

Hab. Port Canning. 

In old specimens, the last two or three whorls have a pitted appear- 
ance, as in inany species of Stenothyra ; ih younger ones, the two antepenul- 
timate whorls have a beautiful granulose appearance under the lens. 
The oblique and decussating striae are always obsolete on the last whorl, 
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except near the umbilicus and iu the interstices of the spiral suleations ; 
the narrow smooth ledge below the suture, on the last two or three whorls, 
formed by an abrupt cessation of the sculpture, is very peculiar and charac- 
toristic. I need scarcely say that I have named this remarkable species after 
my friend Mr. William Theobald of the Gcoljgieal Survey of India. 

Type Indian Museum, Calcutta ; also in coll. Theobald, Huiigerford, 
Beddonie, Blauford, Dohrti, and Joly. 

Assiminea MlCnOSCULPTA, n. sp. 

T. parva. vix perforata^ cylindnco-conica, solidiuseuJa, vix nitida, 
fidvo-cine^^ea^ spiralitcr dislincte sulcata, sir Us lonyitudinalibus ohlKpuis 
at^Jlexuosis dccimata, npice acuto ; (jrsditio-vijUndrid, snpremi 
laeves, 2dus spiraliter sulcalus, otitis et Alas insigne egualUenine decussali 
[^quasi gemmulnti), iillimus suhhiangulutus, supra peripherinm aagu- 
lucus, striis Jecussantibus paulnlnm subobftole/ia notutus, scnlptura infra 
evancscente ; aperiura subverlicalis, parva, marginibus callo indistincto 
junctisf margine columellari hand coniorto, Icviier roiundato. 

Long. 2'1, diam. IJ mill. 

Hajj. Port Canning. 

Typo Indian Museum, Calcutta ; «also in coll. Dohrn, Joly, llungor- 
ford, Theobald, 131an ford, and Bcddoino. * 

It presents some roscmhlanco to tho preceding sn)ecies in the sculpture, 

. which in Ass. niicrosculpta, hcfwever, is much more strongly developed, 
the difference ill young specimens being especially marked, ^jlio shapo 
is cpiite different, the whorls being' cylindrically-gradated, instead of con- 
vexly-swollen, &c. 

Assiminea nuNOEUFOEDiANA, n. sp. 

^ \i T, imperforata, ovato-conica, solida, nitida, glabra, polita, omnmo lartc 
castoinea, sutura subinJistincta ; spira brevis, apice vix acuto ; anfr, 6, 
sublumiSe convcxiusculi, uUimtis magnus, regulariter ovuUformis, infra 
• suturam linea impressa suhohsolcte notatus ; aperiura verticalis, margini- 
bus callo %astaneo jmiciis, margine exterm tenui, margine columellari 
vnerassato, recto, paululum retrorso, ad basim subabrupte angulato. 

Long. 4, diam. 2^ mill. 

Hab. Mouth of the Eangoon Eiver. 

I have much pleasure in naming this beautiful and very distinct spe- 
cies after its discoverer, Surgeon-Major R. Hungerford, who has lately been 
most successful in collecting and dredging Mollusca both at Hongkong 
and the Philippine Islands. The rich chocolate, or chesnut, colour of the 
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species is very characteristic ; there is a slight tendency on the upper 
portions of the whorls to be of a darker and duller shade ; the indistinct 
suture, shoi-t but produced spire, large and regularly egg-shaped last whorl, 
straight and slightly twisted columella, forming an angle at its base, are all 
well-marked characters. Uader a very powerful lens, striae of growth 
are discernible, which become more developed behind the outer lip. 

Typo Indian Museum, Calcutta ; also in coU. Hungerford. 

Assiminea templeana, n. sp. 

T. impefforata, ovato-conica, peraoliday craaaa, nitida, laevia^ fuaco^ 
cornea^ sutura distincta^ Jiaud marginata ; spira conica hreviter produefa, 
apicG acuto ; anj)\ convcxiuaculi, rapide creacentea, ultimua magnus, 
tumide ventricoaus, ad per iplieriam auhangulatm^ hast auhapplanatua ; aper- 
tura sat magna, marginibus callo acuto valido et alho junctis^ margine 
externo regulariter convex o-rotundato^ columellari suhrotundato, duplice 
ac valid e rejlexo, regionem umhilicalcm tegentc^ supra distincie transver^ 
aimque unisulcato. 

Long. 3 J-, diam. 25 mill. 

Hau. Nicobar Islands. 

I have namyd this interesting small species after Licuienant R, C. 
Temple, who has in’csctited ‘ the Museum with many valuable shells from 
the Andamans, Feroze'poro'/ «iiid other placc^. It is eminently characteriz- 
ed by the remarkable 'iairously-reflected, du 2 )lex’ columella, transversely 
notched or sulcated above;”' ' 
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XVII . — On some ^Experiments instituted to snpplt/ all the Lines termi- 
nating/ at the Calcutta TeJej/raph Office with Currents tappe f 
from the Hlatn-Cjirrent produced hp a Dynimo-eJeetric Machine** 
— By Loins Sen wend lkii, M. Inst. G. ft. 

Introduction . — On the 5fcl\ November IS 70, 1 had^ho ho no nr to road 
a short paper before this Society entitled,! ‘‘ On a simple Method of 
using an insigniGcaub Fraction of the Maiii-Ciirrenfc produced by a 
Dynamo- Klectric Machine for Telegraphic Lhiri>o.ses.” 

^ In the present paper, 1 wish to record some more exporiinonts on the 
same subject. As stated in my former paper, the dynamo-eleel ric machine, 
during this first experiment, was placed at the store-yanl, and was driven 
by the steam engine of that place. The ielegra])h current was conv(*yed 
to the Calcutta Telegraph Ollice by the store-yard lim*, which is about 
4i miles in length. This first trial proved so siKicessfnl that I vcni.nnul to 
propose a larger trial to sn])])ly all the lines entering the Calcutta ^rcdegrapli 
OfKce with signalling currents derived in this manner. Hut I could not 
then execute the now trial, as in the first place there were no proper ilriving 
arrangements at the store-yard (the erection of these would have cost 
money), dnd in the second place the dyuamo-elcctriomaehrnc at my disposal 
had, by an accident, been temporarily spoile^l^ Jt unis tfiunghf. advisable, 
therefore, topo>tj)one the suggested trial oij scale until the electric 

light arrangements at Howrah J should be £o»ipletfid, when an easy opjior- 
tuiiity would ofPer itself for trying different^ dynamo-electric machines for 
the purpose. Besides, telegraph Jiues being already up between the Howrah 
Hailway Station and the CalGiltta Telegraph Uflice, no additional exjjcnse 
would need to be incurred. 

^ Heiv trial on a larycr scale , — The preliminary trial was instib^l^d on 
the 28th August, the linal one on Sunday the 20th August 1880. 

In the accompanying diagram, M is the dynamo-cloctric maoliino 
which produces the main current to be made use of for any required 
purpose ; tlie negative pole of the dynamo-elect ric machine is couiiocted 

* Tho results "ivon iu this paper are takon from my report submittod to tbo 
Director General of Ttlographs in India on Ihc 7th Septi niber 1880. 

t J. A. S. 11., Vol. xlix, i)art ii, 1880, and Phil. 31ag. Ko. 52. »Suppl., Dccom- 
hcr 1879. 

X Mr. Bradford Leslie, Agent of tho East Indian Railway Company, ^ave mo 
permission to nse tho electric light arrangements at Howrah fr>r Iho purpose. He 
also kindly permitted the use of tlic telegraph line connecting his rdlico at Calcutta 
with the Rtiilway Station at Howrah. This limj was required to givo orders during 
the experiment. • 
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pcTmaiientlj to earth. The earth consists of 3 copper plates* joined 
parallel and offering a parallel resistance of 1‘67 ohms.f 

T is a tangent galvanometer for measuring the main current. In this 
case it was the tangent galvanometer employed in my electric light 
experiments in London in 1878. The resistance of the copper ring of this 
instrument is nil. Taking tlic late Mr. Brough’s value for H, the hori- 
zontal component ^of the Bartli’s magnetic intensity at Calcutta to be 
H = 0'37158 dynes, the formula for calculating the currents c from the 
dellections observed by this tangent galvanometer, is : — 
e = 47380 tang a (milli-ocrsted). 

r is a coil of iron wire (No. 21 i. w. g., 0*2 L" diameter) offering a 
resistance of 1-517 ohiqs at 85® F. The wire is coiled on a large wooden 
drum and serves as the constant resistance by which from time to time 
the efficiency of the dynamo-electrio machines at Howrah can be gauged. 



room. 



CalauXta/ 

Ofifiob. 


J represents an electric light, in this case prijd^ced by a lan-ge Serrin- 
lamp. * 

In the following experiments, cither r ov J" was used as the external 
resistance for closing the poles of the dynamo-electric machin&to produce 
the wain current ; but never the two joined parallel. 

L is the telegraph lino from the dynamo-electric machine to the 
Calcutta Telegraph Office. This line is 1*75 miles in length and consists, 
from the electric light room to the Howrah Kail^vay Station, of Hooper’s 
india-rubber cable cose, from tlie Howrah Station to the Kirk, of No. ’6 
• The three single earths measured gave : 7*7, 3T, and 6*9 B. A U. 
t The dimensions are 4' x 2' and 
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i. w. g., and tbence to the Calcutta Telegraph Office it is American com- 
pound wire of the same resistance as iron wire of No. 27 i. w. g. 

At the Calcutta Telegraph Office, the battery toire* could at a moment’s 
notice he connected with the key of each instrument, after throwing oft the 
copper of the signalling battery in ordinal^ use. Tlie telegraph lines 
terminating at the Calcutta Office were thoreTore all connected parallel to 
the battery wire, as is iiidicated in the foregoing diagrapi. 

In order to enable me to directly compare the signalling current sent 
into the lines by batteries and by a dynamo-electric machine, each lino 
is as tested for sent current at Calcutta, and for received current at the 
out- station. 

• I*reliminary trial on 2Sth Augmt 18S0. — 'J.^he line used for tapping 
the signalling current was No. 5, Calcutta to Allalnibad, 577 miles in length, 
worked direct and having a real conduction resistance of about 3075 ohms, 
(taken from the August 1880 tests). The resistance of the relay at 
Allahabad ecpials 4.92 ohms. 

Experiment — Tliis consisted in taking the sent current at Oah 
cti{tn and the received current at Allahabad as produced by a battery of 
00 ininotti-cells connected up in series. This is the usual .signalling bat- 
tery diu’ing the monsoon. 

• 2nd •Experiment! — The main current in this experiment was i)roduced 
by dynamo-electric machine Af through the resistance r, Tiio resistance 
in circuit was not measured, but may be taken to be* as follows : — 

. 9 ;^ = 0052 inti^rnal. 


r I T) 17 

Loading wire to tangent galv,j; ^ 0*020 


ohms at 85® F. 


) = 1*513 
) external. 


Total, 2*195 ohms. 

*' • The main current gave a mean deflection of 37 9® ; 

mean speed of engine GQ*3 revolutions per minute ; 


max, •so 
min. “ 30*2 ’ 


02 _ 
68*5 ’ 


The 


variation of the current corresponds with the variation of the speed. 

Srd Experiment. — The main current in this experiment was produced 
by dynamo-electric machine E.J through the resistance r. This experi- 


• The Telegraph lino conveying thcj current prodm*ed by the dynaTno-electrio 
machine to the Telegraph Office may bo called most appropriatedy the hatterf/ wire, 

t This is a Siemens’ dynamo-electric machine called medium size (sec my pn'cU 
of report on the electric light experiments in London). 

X This is a Siemens’ medium machine altered according to my specification 
precis of repori on the electric light experiments in Loudon). 
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ineiit was made in order to see wljether A or K iiiacliine would suit the 
circumstances best. 

The resi.stance in circuit was not measured, but may be taken to be 
the same as given for A. The main current gave a mean deflection of 
max. 33*7 

^ ' mhT "”27^* mean* speed of engine = 59 9 revolutions per 


, lllilA. Ull , 

nunuto ; . iho variation of the current corresponds with that 

of the speed. 

The results of the preliminary trial are given in the following table : — 


O 'C 1 

iNTodo of pro- 
ducing tho 

speed bf engine 
])cr minute. 

jVb'an speed 
piu* iuiiiiil.o 
of dvmnno- 

INlean of ^ 
iimiu ciir- 
rcTit in 

tt 

Current in milli- 
ounstuds. 

fr.1 
X 1 

w 

current. 

Mean. 

jMax. 

Wn. 

elect rio 
machine. 

milli- 

oersteds. 

Sent at 
(;)iileuttii. 

Rec(‘ived 

.'it 

Vllaliabad 

1 

60 Minotti 

... 

... 

... 

9*8 : 


C-1 

2 

l^yn cl. 
nmchino A. 

0037* 

G2* 

783 

^ 36,8 IC 

11*5 

7-7 

3 

l\vn. ol. 
iiiachino E. 

r 

69 9« • 

. ftfi' 


1 27,991 

9't 

•' GO 


The three experiments, were made ‘ifi' tbo order given. Nofe. 2 and 3 
were made from J I to 11*14 hOi^fli during' which time messages' were ' ' 
sent. The insulation of the battery wire L was variable from 71,000 
to 95,000 ohms absolute. ^ : . . 

iPom Experiments 2 and 3, it will bo seen that A macHine pro(\iteos .a 
larger main current' than K, which is duo to the higher speed .bf A ; further/ 
that the sent cun'eni lapped from the main current of A is larger than the ' 
sent current tapped from that of E, just as it ought to be. In fact, if the ' 
line during the tw'o experiments hjDtd ke|>t, coni^tant, and if alsoTr had kept 
constant (r increases considefably by. heating), the proportion of the tw^o 
ma/n currents w'ould have beeu' tho Saine as that of the tw^o sent currents,'* 
and this is very nearly the case.i" No. 3 Experiment with E machine gives 
about the same result as No. 1 Experiment with battery. . To produce the 

• The small luimhcrs in the form of exponents mean the number of observations 
made. 

t Y,- main currents 1*32. 

Ill 


~ si'iit currents 1'35. 
£ 
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main current by A is therefore more advantageous than to produce it 
by E. Hence I employed A in the final trial. 

The final trial on Sunday 2,^lh August 18S0. — The battery wire, boforo 
the trial began, was tested for insulation, and gave an absolute insulation 
greater than 1 Cl ohm. Tlie main curren^ as already mentioned, was 
produced by dynauio-electric machine A; i. e.^ from S'45 to US hours 
through the wire coil oE resistance r, and from U S to U*J12 hours 
through the arc of an electric lamp producing the light J. The light of 
the lamp was not measured, hut may have been equal to about (1,000 
standard candles.* Tlie first lino was connected to the battery wire at 
8'45 hours ; the last line at 10 ‘53 hours. The wliole trial was completed 
at 11-32 hours. ^ 

The change from r to lamp (J) was made in so short a time that none 
of the out-stations noticed it. Messages were sent and received in tho 
usual regular style. 

Mr. C. B. P. Gordon, the Superintendent of tho Bengal Division, 
attended at the Signal OlUce. 

* ; At tlie beginning of tlie experiments, the resistances in circuit were 
Xnoasured. 

,, • Internal resistance of dynamo-electric ) ^ . , 

• •maclune A J « 

Wire coil ^ r = 1-517 

Leading wire to , tangent _ tVjy20 ( ^ ^ ^ 

galvanometer ‘ v ' 

After the experiments Vote -oVer, these resistances were not measured 
- again; .hovvever, on account' of tho veyy coiisidcrahle heating by tho .strong 
main current, they must, wc know, all have increased c«)nsidcrably. 

' Wlu'u r closed the p^les of the dynamo-electrio rnacliine (8-15 to 
11-5 hours) ^tlie mean speed of the engine was GO^'* revolutions per 

" ' minute V ; wlnld the mean deflection of the main-current was 

min. 50' 


external 


•X> 

n 

a 

o 


37 S70S . 

’ Ain. 35 0i' 




When the lamp was in' circuit ^frora 1. 1 -5 to 11-32 hours), tho mean 


speed of the' engine was again 

max. 46® 

tion of the main-current was 44^7^ _ — _ , 

min. 42‘ 

In the following table all the results are given : — 


0 1 

= — ; while the mean deflec- 


• Wlu'ii measured under 46® with the horixon. 
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Table shewing the Sent and Received Currents and other particulars. 



d C9 <U 

Number .o .g M jS 
nnu ii:mio a cm ® bo . 
of lino find ^ ® o.9 ^ 

length in S § rf g •§ « 
milen. 


Sent at 
Calcutta. 


Received 
at out- 
station. 



100 cells 
Dyn.-el. ra. A 

iOO cells 

60 cells 
Dyn.-el. m. A 

60 cells 

60 colls 
Dyn.-el. m. A 

60 cells 

20 cells 
Dyn..-cl. m. A 

20 colls ‘ 

35 cells 
i^yn.-el. m. A 
'^''•86 cells 

119 cells 
Dyn.-el. m. A 

.119 cells 

120 cells 
Dyn.-el. m. A 

120 cells 

' 4.9 cells 
Dyn.-el. m. A 
•’•40 cells 

80 cells 
Dyn.-el. m. A 

80 cells 


6*40 I lOifr cells 
3 '90 pyn..-el. ni. A 
6-15 I 195 cells 


The several lines 
wore connected to 
the battery wire 
in the order given 
in this table. The 
first line, J ubbul- 
poro No. 1, WjUf 
connected at S'A$. 
hours ; the Hast 
lino No. 3, Agra, 
at 10‘53 hours. 
Before the acfual 
expcriiheiits bo- 
gfin, i. c., before 
8*4& ..hours, all 
the lines -woro 
tested for sent 
currents at Cal- 
cutta, and received 
citrreMs at the out- 
stations, 'when the 
usual signalling 
battery ^as bi^ 
Directly after 
egL^h li^e hadbeoi^ 
cf^^ted to thO 
l^ferjrwircof the 
dyhfimo - electric 
machine, the sent 
curret^s at Cal- 
cutta and the re^ 
ceived cun'enis at 
outstations ^ '^cre 
taken. 
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After the dynamo-current was stopped at 11*32 hours, and the bat- 
teries had been connected up again, the sent currents at Calcutta and 
the received at outstations were again ascertained Hence columns 

6 and 6 contain 3 readings of sent and received currents for each line ; 
first, with battery, secondly, with the dynamo-electric machine, and, thirdly, 
with the battery sigain All the readings of the currents tapped from the 
main current of the dynaino-clectric machine were taken between 8*45 
and 10 *53 hours, when the iron wire coil of resistance r was connected to 
the poles of the dynamo-electric machine. From 11*5 to 11-32 hours, 
when the lamp was substituted for r, no current readings at Calcutta and 
the outstations were taken. 

• The main current of the dynamo-electric jnachine, when r was in 
circuit, was 30, SOL m. d ; when the lamp was in circuit, 15,700 in. u.* 
From this it does not follow, however, that the tajiped currents in tho 
second case were larger than in the first, because it would also depend on 
the resistance ofPered by tlie arc, which is not known, 'riic resistance of 
the arc, as more current was produced with the same speed ol‘ the d\ naino- 
jelectric machine, must naturally have been smaller than r = 1*517 b. a u. 
(iron wire coil), especially a.s there is an e. m. f. in the arc oppo.>>ito 
. to the (j. in. f. of the dynamo-electric machine. 

• Toj>roduee 30,b0l milli-ocrsteds through an extoynal resistance of 
about 1'513 b. a. u., total energy is consumed *by the dynamo-electric 
machine of about 27,000 O ,^rgs per second (rep!* 08 cnting about 3 li. p. 
per second). •'-•.yp' ^ -• • 

Conclusions. — These ’'l^i>6rim'cnts shew that .it is perfectly possible 
and practicable to tap from the main current produced hy a dynamo-elec- 
tric machine u// the signalling currents required at the Calcutta Telegraph 
Office. Thesg currents were. for the 11 liiie.s connected up = 121)- 1 m. 6, 
if ‘all keys were simultaneously and permanently sending. This represents 
•only 0-30 . of the current (36,801 m. 6) with r in cirAit, and 

*28 7o of current,. (45,706 ra. o) with lamp in circuit. Further 

it will bo clea? that such* A. small viiriation of the main-current could not 
influence Wie regularity of any work done by that main-current 

Further, it will be seen thaj^-^tf blithe experiments the sent currents 
tapped from the main current- Vof the .. dynaino-Llectric machine were 
considerably larger than when produced by the largo batteries at present 
in use. Experiments IX and X only form an exception. However, 
I think these exceptions are in both cases due to errors of observation, be- 
cause the battery readings in Experiment IX do not all agree. Tho 
dynamo-current readings in No. X must be wrong, because in No. XI, 
for a total circuit resistance of 7759 units, the sent current is 13*38 m. o, 
y Calcutta by the foniialu: e =* 47330 to (m. 
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while in No. X, for a total circuit resistance of 65 29, the sent current is 
only 7*14. The error of observation is therefore obvious. 

That with such strong received currents as are produced when the 
dynamo-clcctric mad line is used, the lines should work well, is not to be 
wondered at. But it was also confirmed by the outstations having to 
adjust their relays much more unsensitively. 

Supposing now that we had useful work day and night for the strong 
main current, and tliat on the whole the new method could be always 
depended upon, I believe those experiments have iDrovcd that the signal- 
ling currents rc(piired in telegraph stations could bo had for nothing, and 
that the method would be (piite practicable. 

The useful work for JLbo main current at night would most conveniently 
take the shai)e of an electric light to illuminate very efficiently the^ Signal 
Office. The electric light, besides being more powerful, would possess the 
additional advantage of being produced by at least 50 times loss heat 
tlian if the same light were obtained by combustion. This is no doubt a 
great advantage in a hot climate. During the daytime, I would use the mam 
current for pulling punkhas, lifting messages, or, move generally, for work- 
ing a pneumatic system of sending and receiving messages, t^c., &c. ^,If , 
Calcutta had the good fortune to possess a eoldcu* climate, it might bo^ 
suggested that tl^) heat developed in the coil of wuro should be .used ^or - 
warming rooms. It would then only bo necessary to lead' the wire along ' 
the walls, in a manner ’similar to that in. which hot water pipes often aro 
for heating rooms ; the electric method being only far more economical. 
The heat given up by the wire, after dynamic equilibrium of the systr^mhas 
been established, is quite regular, and the method is obviously exceedingly 
clean and very convenient for .domestic purposes. The wire s^tained 
I its constant temperature of 03° C. after the current had acted for about 
half an hour, the air of the room having a tenq^erature of 30° C. 

The heat given out by the wire is by no means small. ;For instance/ 
in our case, the average current working through a resistance r 5= 
b. a. u was 30801 milli-oerstcds. This rcq)resejits work dpnn^at a 
of 20173 .ft ergs per second, and supposing the wire has obtained its 
constant temperature, this whole energy is developed into heat emitted .by . 

20473 ' ■ ■ 

the wdre into space at a rate of — j*— = 488 grammc-degree-cent$grade 

. 

per second. This is equal to the heat produced py an ordinary German 
stove consuming Gibs of coals per hour ; supposing that the loss of boat 
when coals are burnt under a steam-boiler is four times as great as when they 
are burnt in a German stove. It appears, therefore, that the beat developed 
by the wire would bo sufficient to keep a moderately sized and ordinarily 
ventilated room at a comfortable temperature even wlieiqsituated in the 
highest latitudes. 
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XVIII. — 0» the Lepidopterous Genus iEiiiona, with the Description 
of a new Species. — Bp J. Wooj)-Mjlson. 

(With Part of Plate VI). 

• 

Several years ago, three plain palc-fiilvous buttcrilics of moderate size 
were forwarded to the Indian Museum by Mr. S. K. Peal of Sibsngar, 
Assam. All three are of the male sex, and they agree so remarkably 
closely in size and colour as to have been taken for specimens of one and 
the same species. On examination, however, I find that, though super- 
ficially so similar to one another, they dilVer in structure and represent two 
distinct but closely-allied species, one of them being a malo (hitherto 
undcscribed) of ^nioiia Amnthusia^ and the other two, males of an 
iindescribed form belonging to the sjime genus. For the benelit of 
naturalists in India to whom the costly works in wliich they occur are 
inaccessible, I have extracted the original descriptions of the two described 
species. 

' .The genus jEmom wjis established by W. C. llewitson in 1863 
for the reception of an insect from Norlhern India which lie had pre- 
^inously described under tlie name of Cle^omo Amathusia. llewitson appears 
to have had some misgivings as to the propriety of this step, but, as will 
be seen from tlie following amended diagnosis, the genus is at least 
as distinct'from Clerome as this lb from Thaumantis, or as Zeujcidia from 
Amathusia. ' , • 

Genus AiImona, Hewitson. 

Head small. Antennce rather short. Anterior wing acutely pointed 
and produced, or sharply angulatcd, at the apex ; its inner margin straight 
in both sexes, pot being lobed at the base in the male as it is in Olerome 
unS less distinctly in Thaumantis; the costal vein reaching to the end 
of the fifth ^seV'enth of the length of the anterior margin ; the subcostal 
4-bran<died, tifc® ^first branch given off just before the end of the cell, 
and, after riftning free for nearly the same distance beyond that point 
as' it ^{:if[inatcs before it, completely coalescing with the costal, but again 
becoming free just before this last-named vein turns off to tlio anterior 
margin, the three remaining branches free. Posterior wing more elongated 
than, and' not quite so rounded as, in Clerome ; without the pencil of 
erectile seta3 which, in the males of Clerome and Thaumantisy arises from 
the wing-membrane of the discoidal cell close to the subcostal vein and lies 
obliquely across a patch of elevated and crowded scales on the other side 
of this vein, the male scent-fans, if such are really present in this genus, 
being situated iif a different part of the wing, viz.y in the anal region, 
23 
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where a line of setas running along the anterior side of the submedian yeiit^^ 
ends in a curled whisp which, when at rest, lies in a slight groove or fold 
of the wing-membrane. 

Plain and delicate butterflies of a pale fulvous colour inconspicuously 
or obsoletely^ ocellated on the underside. 

In the form of the hmd- wings and in the position of the male scent- 
iexiB j^tmona agrees with X&nihotcBnia^ and in its pointed fore-wings with 
Zeussidiaf Eniepe^ and Ehcophora^ but it differs from these and from all the 
other Indian genera of Morphinm in the relations of the costal and subcostal 
veins to one another, and in other respects. 

(a.) Fore^wing produeed and pointed at apex with its outer margin conoave^sinuout. 

1. Amathusia. pi. VI, Figs. 8, 4, . 

Clerome Amathusia^ Howitson, Trans. Entom. Soc. Lend. ser. 8, vol. iv, 1867» 

p. 666, 9. 

Mmma Amathusia^ Id., Exot. Butt. vol. iv, 1868, 2iem» ot ^m» pi. i, fig. 3 — 4, 9 . 

?. “ UiTERSiBE rufous-brown, the bands of the underside seen 

through. Anterior wing crossed beyond the middle by a band of orange- 
yellow : the apex dark brown. Foaterior wing with some arcuate spots 
near the apex. 

“ Undebsibe rufous, tinted with darker colour. Both winge crossed . 
at the middle by a common rufous-brown band ; both with *a band of 
minute rufous ocelli some of which are pupilled with white : both with a 
Bubmarginal band rufous. Anterior temy^with a pale rufous band near the 
base and a spot of the same colour at the end of the cell. Posterior wing 
with a dark rufous band near the base. 

“ Expanse inches 

“ Hab, Northern India.” 

The female is only known to me from Hewitson’s description and 
figures. 

S . Lighter-coloured than the female. Uppebside pale fulvous, Aie 
strigse or bands of the underside showing through. Anterior wing darker 
at the base and at the tip, between which darker parts the colour is very 
pale yellowish-fulvous. Posterior wing of the same shade a# the base of 
the anterior one to within a short distance of the margin, whence it is 
paler, and with an indistinct submarginal series of arcuate marks extending 
from the apical to the anal angle. Undebside uniform pale fulvous ; the 
strigse as in the female ; the ocelli .(one, the second and largest, perfect, the 
remaining five rudimentary) of posterior wing also as in the female, 
but in the anterior wing only the one between the first and second median 
veinlet and faint traces of that between.,41^ median veinlet and 
the suba^dian vein are present ; the thin submargiual brown line* more 
obviously engrailed than iu the female. • 






